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A Seven-Day Journal 


Wages in the Engineering and Shipbuilding 
Trades 


In last week’s Seven-Day Journal we recorded 
the decision of the National Committee of the 
Amalgamated Engineering Union to make an imme- 
diate application to the National Arbitration Tribunal 
to consider the wages claim of 3d. an hour on wage 
rates and the restoration of the working conditions 
which were existing nine years ago. The Executive 
Committee of the Union has now notified the Minister 
of Labour and National Service of the existence 
of a dispute with the engineering employers, and the 
matter has been referred to the National Arbitration 
Tribunal, of which Mr. Justice Symonds is the 
Chairman. The National Union of Foundry Workers 
is also associated with the Amalgamated Engineering 
Union by its claim for an identical advance. The 
shipbuilding and engineering trade unions repre- 
sented in the Confederation of Shipbuilding and 
Engineering Unions are claiming from the employers 
an advance of 10s. a week in time rates, and a corre- 
sponding increase in piece rates. The Confederation 
has, as was recorded in our Journal note of November 
29th, put forward the suggestion that the employers 
of both industries should set up a special tribunal 
for the hearing of wage claims. In view of the 
A.E.U. decision, however, to bring its case before 
the National Arbitration Tribunal, it seems likely 
that the Confederation will also decide to argue its 
case before the same Tribunal, especially as the two 
eases must be decided on the same facts. In rejecting 
the claims of the Unions the employers have made it 
clear that a further increase in the wages paid in 
the engineering and shipbuilding industries would be 
contrary to national interests, as it would increase 
the prices of armament supplies. One claim put 
forward by the Confederation for the setting up of a 
new wages tribunal was that the National Arbitration 
Tribunal has so many cases before it which have yet 
to be decided. The Minister is required to refer the 
dispute of the A.E.U. with the engineering trade 
employers to the Tribunal within twenty-one days. 
It seems likely that in a case of this importance 
the present case will be given precedence over others 
now before the Tribunal. 


War-Time Road Traffic in London 


THE regulation of London’s road traffic under 
war-time conditions is now, it is announced, receiving 
the attention of the Minister of Transport, Lieut.- 
Colonel Moore-Brabazon. He is considering a new 
plan for the relief of congestion in road traffic which, 
in the present circumstances, is often caused in and 
about London. The plan proposed provides for the 
use of separate routes by public service vehicles 
and private motor-cars, especially where the traffic 
is heaviest, and reasonable alternative routes are 
available. It is suggested that as far as possible 
public service vehicles should continue to ply along 
the main thoroughfares, while the private motor 
cars should be diverted to the less busy roads. Such 
an arrangement, it is claimed, would have the very 
desirable effect of quickening the flow of traffic for 
all road users. Another factor of importance is the 
present practice of the picking up of passengers 
by private motorists at stopping places generally 
reserved for buses and tramway cars, which, it is 
suggested, would be entirely avoided should the 
proposed new plan be put into operation. At the 
present time the Minister of Transport is discussing 
this question of traffic reorganisation with the 
Commissioner of Police, and it is expected that before 
long some decision will be reached. 


The Edale Valley Water Scheme 


Ir is announced that the Derwent Water Board 
is proposing to carry out a further important water 
scheme in Derbyshire, which will mean inclusion 
of the Edale Valley as a catchment area. A Bill 
is to be presented in the present parliamentary session 
which, if passed, will confer upon the Board the power 
to acquire by agreement or compulsion a very large 
tract of land, including buildings, farmhouses, and 
cottages, in addition to water rights over a wide 
area of the Derbyshire moorlands. Under the 
provisions of the Bill, it is provided that the Derwent 
Water Board shall become the one authority to 
control the available water supply from the upper 
part of the River i’erwent and the Ashop and their 
tributaries. The Edale Valley, with much of the 
Hope Valley, will eventually form a water catchment 
area in a large watershed. It is further proposed to 
construct special aqueducts, which will carry the 
water from the catchment area to the Ladybower 
reservoir, which is now in course of completion. One 
of three aqueducts is to carry the water from the 
proposed Edale dam, to another aqueduct running 
from Jaggers Clough, which is planned to join another 
aqueduct, proceeding through the centre of Win Hill 


the Ladybower reservoir. It is claimed that the 
waters from the proposed Edale catchment area 
would help to augment the supplies of water for the 
important industrial centres around the cities and 
towns of Sheffield, Nottingham, Leicester, and Derby. 
The picturesque character of the Edale Valley is to 
be protected by a provision that no industrial works 
or buildings can be erected near it without the consent 
of the Derwent Water Board. The Bill also provides 
for the raising of the level of water in the Lady- 
bower reservoir in order to enable it to accommodate 
the additional supplies of water which would be 
obtained from the Edale and Hope Valleys. 
Axis Oil Supplies 

Last week Mr. Dalton, Minister of Economic 
Warfare, reviewed the position of the Axis Powers 
in regard to oil supplies. In his opinion Germany 
would be in difficulties in a few months, if the Navy 
retained its control of the Eastern Mediterranean and 
the Air Force continued to bomb enemy oil stocks, 
plants, and refineries. The Ministry possessed, he 
said, estimates of oil stocks available in Germany, 
and they were frequently checked by experts. It 
was now essential for the Nazis to have a movable 
quantity of oil over and above what might be called 
a distributional minimum. Failing that, any un- 
expected calls, such, for example, as the need to quell 
disaffection in Denmark or to come to the rescue of 
Mussolini, would land them in a difficulty. There 
was good evidence that the margin between the 
enemy’s total supplies and the distributional minimum 
was diminishing, and that within a few months it 
would be awkwardly narrow. Although Germany had 
hoped to get larger supplies from Russia and Rumania, 
imports had been disappointing. Russia wanted 
increasing quantities of oil herself, particularly for 
purposes of agriculture, which had been almost 
wholly mechanised. Moreover, oil transport facilities 
had to be improved with both Russia and Rumania. 
From the latter country supplies must come either 
by rail or by the Danube, which is frozen for two 
months in the winter, and on which the formation of 
ice was already reported. Therefore Germany’s occu- 
pation of Rumania did not mean that she could 
monopolise that country’s surplus of oil. Italy, it 
was believed, would soon have to appeal to the Reich 
for oil. She had handed over much of her imports 
to Germany and had now nearly exhausted her own 
stocks. The quantities stored in Libya, East Africa, 
and the Dodecanese would not stand the strain of a 
long war. Furthermore, Bari, where more oil had 
been stored than anywhere in Italy, had been success- 
fully bombed by the Air Force. 


Sir George Beilby Memorial Awards 


THE administrators of the Beilby Memorial Fund 
have announced an award of one hundred 
guineas to Dr. Frederick Measham Lea, in recognition 
of his researches on the constitution of silicate systems 
and the chemistry of cement in its physico-chemical 
aspects. Dr. Lea was educated at King Edward VI 
School, Birmingham, and after war service during 
1918-19 entered the University of Birmingham, 
where he gained the Frankland Prize for practical 
chemistry and graduated B.Se. with first-class 
honours in 1921, proceeding to M.Sc. in 1922 and 
D.Sc. in 1935. He was elected an associate of the 
Institute of Chemistry in 1922 and a Fellow in 1936. 
From 1922 to 1925 he was attached to the Admiralty 
Engineering Laboratory. Since 1925, except during 
1928-29 when he was guest research associate at the 
Bureau of Standards, Washington, D.C., U.S.A., he 
has been a member of the staff of the Building 
Research Station, Department of Scientific and 
Industrial Research, where he now holds the position 
of Principal Scientific Officer. Dr. Lea was a member 
of the official British delegation to the World Power 
Conference and Second International Congress on 
Large Dams, held at Washington, D.C., U.S.A., in 
1936, and has also been a British representative on the 
International Committee on Special Cements and 
hon. secretary of the corresponding British Committee. 
He has also served on a number of sub-committees of 
the Research Committee of the Institution of Civil 
Engineers, and is at the present time Chairman of the 
Roads and Building Materials Group of the Society of 
Chemical Industry. 


A South Atlantic Naval Engagement 


On Wednesday, December llth, it was made 
known that H.M.S. ‘“‘ Carnarvon Castle,’ the British 
armed cruiser which last week successfully engaged 
a German raider in the South Atlantic, sailed from 
Monte Video, after completing repairs well within the 
seventy-two hours which, after official inspection 
by Uruguayan Government officials, was allowed 
her for repairs. The work was carried out by British 
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on the starboard side, but by listing the ship slightly 
to port it was possible to keep the waterline hits 
above water. Some damage was done to the super- 
structure and to cabins, but it is reported that the 
engines are undamaged, and that no damage was 
sustained by the guns. Some of the crew were 
killed and wounded, and the dead were buried at 
sea while the wounded are remaining on board as 
they require no hospital attention. Captain Hardy 
stated that the action with the raider, which it is 
believed is a German merchantman, reconditioned 
and armed, lasted some ninety minutes, and started 
with a chase at a high speed. The raider continually 
attempted to break off the engagement, and finally 
disappeared at high speed behind a smoke screen. 
The German ship was severely damaged, and it is 
expected that she will be caught and destroyed very 
soon. Captain Hardy spoke in the highest terms 
of his men, whose conduct, he said, upheld the 
highest traditions of the Royal Navy. The 
“Carnarvon Castle” was warmly welcomed at ' 
Monte Video, and many people assembled to give her 
a good send off. The ‘Carnarvon Castle’’ was 
formerly in the service of the Union-Castle Mail 
Steamship Company. She was built and engined 
by Harland and Wolff at Belfast, and was com- 
missioned in June, 1926. 


Employment Returns 


THE number of men and boys registered at Employ- 
ment Exchanges in Great Britain as wholly unem- 
ployed at November 11th was 308,131, a reduction 
of 25,805 as compared with October 14th. Those 
registered as on short time or otherwise temporarily 
suspended from work on the understanding that they 
were shortly to return to their former employment 
numbered 96,577, about 60 per cent. of whom were 
miners ; this was an increase of 952 as compared with 
October 14th. Those registered as unemployed 
casual workers (being persons who normally seek 
their livelihood by jobs of short duration) numbered 
23,548, a reduction of 3481. The corresponding 

for women and girls at November 11th were 
295,110 wholly unemployed, 66,787 temporarily 
stopped, and 1027 casuals, reductions of 6385, 8670, 
and 282 respectively as compared with October 14th. 
The number of women registered as “evacuees” 
on November 18th was 39,194, an increase of 1034 
as compared with October 21st. A special analysis 
of the duration of unemployment of persons who 
were registered at Employment Exchanges as 
applicants for unemployment benefit or allowances 
at November 25th showed that out of a total of 
359,000 men, 154,000—or nearly 43 per cent.—had 
been on the Register for less than two weeks, and 
191,000—or over 53 per cent.—for less than four 
weeks. As compared with May 20th last, the number 
who had been on the Register for twelve months 
or more was nearly halved and numbered 54,000, 
of whom three-quarters were aged fifty or over. 


Post Office War-Time Problems 


On Tuesday last the Postmaster-General, Mr. W. 
S. Morrison, addressed the Council of the London 
Chamber of Commerce and gave some account of 
the problems faced by the Post Office. He assured 
the Chamber that he realised the responsibility of the 
Post Office to give a service to the business com- 
munity to enable it to function with regularity in 
providing the sinews of war. Dealing with postal 
questions, Mr. Morrison pointed out, first, that the 
the Post Office could not evacuate ; it was anchored 
by its duty to the public everywhere and by its vast 
capital equipment; secondly, he emphasised its 
dependence on the railways. At first the Post 
Office staff had followed the universal practice of 
taking cover at the sound of the siren, but postal 
workers now carried on until the imminent danger 
signal, and sometimes even disregarded that; loss 
of working time had thereby been reduced, on an 
average, by 90 per cent. The postal services worked 
a great deal at night, in the black-out, and many of 
the staff carried on voluntarily under conditions of 
risk corresponding to those of the A.R.P. services. 
Mr. Morrison paid tribute to the way in which the 
railways were facing their problems ; but clearly, he 
said, peace-time standards, high-speed trains, and the 
finely adjusted timing to which the Post Office had 
been accustomed were not practicable ; their problem 
was to devise a tougher system which would give 
business what it wanted, namely, something on 
which it could rely, and they were co-operating with 
the railways to achieve that object. They were 
working to get the bulk of the mail out in the day- 
time instead of at night, and they hoped to arrange 
that mail posted in Central London up to 1 p.m. 
would be delivered in the provinces on the following 
morning ; letters posted in London up to 5.30 or 
6 p.m. would be delivered some time during the 
following day. The fullest possible use was being 
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Statistical Methods in Engineering 
Practice 


No. II—QUALITY CONTROL IN PRODUCTION ENGINEERING (continued) 


By H. 


RISSIK 


(Continued from page 359, December 6th) 


THE QuaLity ConTROL CHART 


d lags general purpose of any quality control chart 

is to provide a continuing record of quality in the 
case of products yielded by repetitive manufactur- 
ing processes. But in the sense in which we have 
here discussed quality control, the principal object 
of such a chart is to furnish a basis for action in 
accordance with a criterion derived from laws 
goveruiag random variation. Continued use of 
the conirol chart, in leading to the elimination of 
assignable causes of variation as their presence is 
disclosed by tailures to meet this statistical criterion, 
tends to reduce variabiiity and to stabilise quality 
at aimed-at levels. An important difficulty which 
arises in such use of this criterion is that an initial 
state of statistical control in the quality of the 
product has been freely assumed. Experience 
goes to show, however, that a manufacturing 
process to begin with is seldom in a state of 
statistical control, so that the quality of the product 
taken as a whole will not have the normal frequency 
distribution defined by equation (1). At the same 
time this state can only be approached through the 
application of a statistical technique which finds 
graphical expression in the control chart. Fortun- 
ately, this circular difficulty does not arise in the 
one case where the measure of quality is the 
average of a sample drawn at random from a batch 
of product (Fig. 3). For it is generally accepted 
by statisticians, and has been demonstrated experi- 
mentally by Shewhart,> that the frequency dis- 
tribution of sample averages follows the normal 
law, not only when the quality of the product as a 
whole is normally distributed, but even when this 
parent distribution is very far from normal, viz., 
rectangular or triangular. For this reason, if for 
no other, the sample average is the most practical 
measure of quality which can be used in production 
engineering. 

Accepting, then, the fact that a criterion of 
statistical ‘control based on the theory of random 
variation is applicable to sample averages con- 
sidered as individual observations of quality, how 
can such a criterion be applied to a quality control 
chart? The first essential in any application of 
statistical methods is to break up the original data 
into what Shewhart has termed “rational sub- 
groups”; that is, to classify the total set of 
observations under consideration into sub-groups 
or samples within which all variation may be con- 
sidered to be due to a constant chance cause 
system, but between which the variations may be 
due to assignable causes whose presence is suspected 
or considered possible. An obvious example is 
the case where parts of the same kind are produced 
by different machines. Here the batches coming 
from each machine should be kept separate, each 
batch being individually sampled for inspection. 
A rational choice of the sub-groups is here self- 
evident. The most general case, however, is that 
where periodic inspection is used during the 
course of mass production in order to check the 
quality of the output of a particular machine or 
process. Here the problem of classifying the 
inspection data depends both on technical know- 
ledge and familiarity with the appropriate manu- 
facturing conditions. For example, a statistical 
analysis of the inspection data based on consecutive 
sub-groups of two may yield suggestive results 
where one based on sub-groups of ten fails to give 
anything more than a general indication. In 
particular, when attempting to detect lack of 
control due to changes with time, it is important 
that the sub-groups should be selected so that their 
time range does not coincide with some possible 
quality cycle in the production process. 

The second essential is to determine the size and 
number of sub-groups appropriate to the satis- 
faction of any statistical criterion of quality control. 
On this, a subject which in its theoretical aspects 
at any rate is highly controversial, one cannot do 
better than follow the experience of Shewhart. It 
is his considered opinion “that a person would 
seldom, if ever, be justified in concluding that a 
state of statistical control of a given repetitive 
operation or production process had been reached 
until he had obtained, under presumably the same 


essential conditions, a sequence of not less than 
twenty-five samples of four that satisfied a statis- 
tical criterion derived from the laws of random 
variation,” #.¢., from the mathematical theory of 
probability considered briefly in the preceding 
section. In cases where it is for some economic or 
other kind of reason essential that one should be 
practically certain of having attained a state of 
statistical control, it may, of course, be desirable 
to have a longer sequence of samples of four.: As 
an example of such a case this authority cites the 
establishment of economic tolerance limits for a 
given quality characteristic where it may be neces- 
sary that a total sample size of not less than one 
thousand—250 successive samples of 4—should 
give no indication of the presence of assignable 
causes. 

There remains, finally, the question of applying 
a statistical criterion of quality control to observa- 
tional data classified in accordance with the above 
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variability within a sub-group, arising from chance 
causes, how much variability is permissible between 
one sub-group and another if such variability is 
likewise due to chance? What criterion will 
enable us to judge the extent to which sample 
averages may differ among themselves without our 
being forced to conclude that there is lack of 
statistical control in the manufacture of the product 
sample? The practical answer to such questions 
is provided by the distribution theory discussed in 
the preceding section. If we know that the 
frequency distribution of a quality characteristic 
is normal, with average and standard deviation o, 
then we also know that all but twenty-seven obser- 
vations in any sequence of 10,000 will fall inside the 
range +30. In other words, if not more than 
0-27 per cent. of a series of observations on a 
quality characteristic lie outside this range, then 
we can safely say that the production process is in 
a state of statistical control. To embody this 
criterion in a chart, in which the successive 
observations are plotted as abscisse and the corre- 
sponding values of the quality characteristic as 
ordinates, all that is necessary is to draw a “ central 
line ” at x=Z and two “ control lines ” at z=x— 
30 and x=z+3 o respectively. If all the observa- 
tions lie inside these control lines then a state of 
statistical control exists with respect to the quality 
characteristic ; if any (strictly speaking, one 
observation in 370) fall outside the control lines 
then we must take this fact as evidence that an 
assignable cause of variation is present. Such a 


chart is termed a quality control chart. Fig. 5|° 





illustrates an example, often quoted by Shewhart, 





from actual experience in the manufacture of a 
certain electrical product. The chart on the top 
shows fifty-one successive averages of four resist- 
ance measurements each, made on 204 pieces of a 
new kind of product. The fact that several 
measurements fell outside the control limits 
indicated lack of statistical control in the manu- 
facturing process. A search was made for assign- 
able causes of variation and, these having been 
found and removed, the chart below in Fig, 5 
was obtained from sixteen further samples of four. 
It will be observed that a state of statistical control 
has been reached, and within narrower control 
limits. 

How are the central and control lines to be 
plotted on such a chart? Here we must dis- 
tinguish between two types of problems which 
arise in practice. In the first, past experience has 
provided a standard of quality at which to aim, 
represented by an average x and a standard 
deviation ¢. On the basis of these known para- 
meters of the parent distribution it is possible from 
sampling distribution theory to establish the limits 
%,+3 0, within which the averages z, of samples 
of size n should fall if the production process is in 
a state of statistical control. Here %, is the grand 
average of all the sample averages and a, is their 
standard deviation about Z,, often known as their 
“standarderror.” In fact, Z,=%and o,=0/Vn, 80 
that the control limits in this case are simply 
Z+4+30/Vn. Asanexample of this type of problem 
consider the case of a manufacturer attempting to 
maintain for a new line of product a quality 
standard defined by =35 ando=4-2. The follow- 
ing table gives observed values of sample average Xp 
for daily samples of n=50 observations each, on 
ten consecutive days. The control chart is shown 


Value of Sample Average xn. 


Day. n= 50. n=. 
eA ; ae a 37-6 
2.. 34-6... 31-4 
3 .. 32:6... 34-7 
ee 35-3 35-8 
S:. 33-4... 38-5 
Sic; 35-2 ... 34-2 
. 33-3... 36-1 
Gi: 33-9... 32-3 
Wiese 32:3 ... 35-0 
10. 33-7 33-9 


on the left of Fig. 6. Here the central line is 
located at z=%=35. For samples of fifty the 
permissible fluctuation in 2, is 


3¢ 3x4-20 = 
t7-+t-7 07 +! 78. 


Hence the control lines are located at z=33-22 
and z=36-78. It is seen that the chart indicates 
lack of control at the standard level on the third 
and ninth days. After locating and removing a 
possibly assignable cause of variation, the manu- 
facturer took a fresh series of observations of the 
sample average 2, for daily samples of n=9 on 
ten further consecutive days. The results are also 
shown in the above table, and are plotted on the 
right of Fig. 6. Here the permissible fluctuation 
is +4-20, so that the new control lines are located 
at x=30-8 and z=39-2. It will be observed that 
the chart indicates that the quality is now in a 
state of statistical control with reference to the 
standard level. 

In the second type of problem, which in practice 
is far the most common, no standard of quality is 
available, and a series of records must be analysed 
to discover from internal evidence whether or not 
the production process is in a state of statistical 
control. Here a standard of quality, represented 
by z’ and o’, must be estimated, and then, using 
these estimates, the observed data must be tested 
for quality control by means of the control chart. 
In the particular case of sample averages, it can be 
shown that an unbiassed estimate 7’ of the standard 
quality level, i.e., the expected value of the average 
quality obtainable in the future, is the grand 
average 2, of all the sample averages x, obtained 
from a given series of observations, viz., 

k 


—, - a 


(7) 


where & is the number of successive samples. As 
already mentioned, such a series should comprise not 
less than twenty-five samples of four observations 
each (k=25, n=4). An unbiassed estimate of o’, 
the expected value of the standard deviation of 
future quality about the expected level 2’, is deter- 
mined by the standard deviation of the several 
samples in accordance with the relation 


= Jeli") 


where k is the number of samples, as before, and 


(8) 
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8 is the standard deviation of each sample, viz., 


maf EX ear] = / [EX a2] - 


In other words, o’ is the root-mean-square value 
of the sample standard deviations multiplied by 
the factor »/(n/n—1), Here » is the number of 
observations constituting each sample, so that the 
total number of observations is N=k n. 

The above estimates z’ and o’ of the future 
quality level and of the standard deviation of all 
future values of the quality characteristic about 
this level provide a quality standard whose validity 
is independent of the nature of the parent frequency 
distribution. That is to say, z’ and o’ are theo- 
retically accurate estimates of the true values 
% and o of the unknown frequency distribution 
defining the quality characteristic in question, 
whether the production process is in a state of 
statistical control or not. So that the required 
control limits for sample averages 2, ViZ., Zp-+-3 on, 
in this case become simply Z’--3 o’/Vn. As an 
example of this second type of problem, consider 
the data tabulated below, relating to breaking 
strength in lb. per square inch for ten successive 
batches of steel wire strand, as determined from 
random samples of four test specimens per batch. 
Here n=4 and k=10. The grand average of all 
forty observations is %,==6773-75 lb. per square 


$ 











the case of a statistically uncontrolled product, and 
the chosen quality characteristic. is one whose 
sampling distribution is likewise not normal (e.g., 
the proportion defective, the standard deviation, 
or the coefficient of variation)’ the relation between 
p and t given by equation (45) is only in the nature 
of an approximation, In practice this approxima- 
tion is good enough, and hence the value t=3 
provides a working basis for quality control charts 
in the field of production engineering. To quote 
Shewhart on this point: “...It does not seem 
that much is to be gained during the process of 
weeding out assignable causes in order to attain a 
state of statistical control by trying to set up 
exact probability limits* upon the basis of assump- 
tions that we know from experience do not hold 
until the state of statistical control has been 
reached.” Shewhart’s argument here is that “ the 
design, of an efficient criterion for indicating the 
presence of assignable causes depends more upon 
the method of breaking the sequence up into sub- 
groups of a given size and taken in a certain order 
than it does upon the use of any exact mathe- 
matical distribution theory.”’ The choice of the 
control limits (average)-+-3 x (standard deviation) 
is thus not justified on the grounds that it is asso- 
ciated with the probability that in the long run 
99-73 per cent. of all observed values will fall 
inside these limits, but on the grounds that experi- 
ence has shown that this rule provides a practical 





manufactured product. By the use of a relatively 
simple statistical technique the production engi- 
neer can specify a standard of quality Q at which 
to aim, together with two control limits C, and C,, 
which serve as a quality gauge for product not yet 
made. A quality control chart based on such 
limits enables the production engineer to be on the 
look out for causes of a variation in quality that 
need not be left to chance, without his being landed 
with a defective product whenever and immediately 
the chart indicates that one or more such causes 
are at work. In other words, the function of the 
control limits C, and C, is “to call attention to 
evidence for believing that the manufacturing 
process includes assignable causes of variation in 
quality that may give trouble in the future if they 
are not found and removed.’ The main features of 
such a quality control chart are summarised in 
Fig. 8. 

’ To attain both maximum assurance and econo- 
mic control of quality the statistician’s technique 
should enter into each of the three stages of mass 
production—specification, manufacture, and inspec- 
tion. Shewhart’s quality control chart is thus to 
be regarded as the practical embodiment of that 
technique in the manufacturing scheme of the 
production engineer. It is the ultimate expres- 
sion, in the sphere of mass production, of the 
scientific method—the method which commences 
with a hypothesis, then proceeds to experiment on 
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Fics. 6 AND 7 


inch, while the r.m.s. standard deviation is 
V777-29=27-88lb. per square inch. Hence 
a’ 6773-75 and o' =27-88x V1-33=32-18. For 
samples of four the permissible fluctuation in 
2X, is then 
Ee 41-5 32-18= 448-25. 
n 

The central line of the control chart is thus located 
at x=6773-75, while the control lines are located 
at #=6725-5 and 2=6822-0. Fig. 7 shows the 
quality control chart, which indicates the presence 
of assignable causes of variation from batch to 
batch. 
































Test specimen No. Standard 
Batch Average] devia s? 
No. 1 2. 3. 4. Tn. tion s. 
1 7490 | 7535 | 7455 | 7480 |7490-:0 | 28-94 837-52 
2 6650 | 6495 | 6526 | 6465 |6508-75) 31-90 | 1017-61 
3 6995 | 6995 | 6970 | 6880 [6960-0 | 47-30 | 2237-29 
4 7045 | 7060 | 7095 | 7035 |7058-75| 22-74 617-11 
5 6715 | 6740 | 6780 | 6720 |6738-75) 25-59 654-85 
6 6585 | 6630 | 6675 | 6645 (6633-75) 32-48 | 1054-95 
7 6600 | 6590 | 6610 | 6650 |6612-5 | 22-78 518-93 
8 6665 | 6670 | 6630 . 15-56 242-11 
9 6440.| 6425 | 6460 | 6470 |6448-75) 17-46 304-85 
10 6660 | 6630 | 6605 6630-0 | 19-69 387-70 
Dxn=|67737-5| Ss*==| 7772-92 

















A word of caution is perhaps necessary on the 
interpretation of the statistical criterion based on 
control limits x-Ltc. We have seen that in the 
the case of a frequency distribution following the 
normal law of equation (5) the variable ¢ is func- 
tionally related to the proportion p of all possible 
observations lying within these limits, and that the 
value ¢=3 to all intents and purposes includes the 
entire range of random variation. In selecting the 
average of successive samples as our measure of 
quality in the two examples illustrated in Figs. 6 
and 7, the above considerations no doubt apply, 
forthe sampling distribution of averages is known to 
be normal—even when the parent distribution is 
very far from normal. But in general, where the 
basic frequency distribution is not normal, as in 





guide to action. “In cases where observed values 
are seen to fall outside these limits, sources of 
trouble have generally been detected on fuller 
investigation ; in other cases where all the observed 
values have lain within the limits, investigation 
has not proved worth while.” In other words, 
an assignable cause of variation in the quality of a 
product is one that can be found by experiment 
without costing more than it is worth to find it. 


CONCLUSIONS 


The quality control chart is essentially a means 
for assisting the production engineer in improving 
the efficiency of his manufacturing processes. 
Without resort to statistical techniques, he can 
at best obtain only a manufacturing control of his 
product, by trial-and-error methods based on 
engineering knowledge allied with experience and, 
possibly, intuition. Traditional practice enables 
him to plot quality observations on a chart embody - 
ing given engineering limits, E, and E,, specifying 
the permissible range within which his product 
will give satisfactory technical performance. In 
this way he can keep a running check on the 
quality of his output, and if there were no reason 
connected with quality assurance or economy for 
going beyond the concept of such “go” and 
“not go” tolerance limits, statistical theory 
would have nothing to add. His control chart, 
based on these limits, merely serves as a gauge 
for product already made. If, now and again, the 
quality falls outside the limits E, and E, the pro- 
duction engineer will from time to time have to 
take action with a view to locating and removing 
the source of trouble. On each such occasion, how- 
ever, he is landed with a defective product. On 
the other hand, if the quality of his product remains 
inside the limits E, and E,, he may wish to reduce 
his tolerance range so as to obtain a greater effi- 
ciency in design or piece-part assembly. But on 
what basis is he to establish narrower engineering 
limits ¢ 

In contrast to the above practice, there is the 
possibility of obtaining statistical control of a 





the basis of that hypothesis, and concludes by 
testing the hypothesis from the experimental data. 
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Rorproorinc SanpBacs.—We learn that Imperial 
Chemical Industries has developed a cheap and easy 
method of rotproofing sandbags. It consists of dipping 
the bags in two common chemicals, sodium carbonate 
and copper sulphate. Treatment with this mixture at 
the present price works out at no more than one-tenth 
of a penny per bag of normal size. It will, it is estimated, 
increase the life of sandbags in service at least eight times. 
The bags must be treated before they are filled. No 
rotproofing process is satisfactory when applied to bags 
already in place. Whether they are treated before or 
after being sewn up, particular care must be taken to 
treat the thread used for the seams as it is often here that 
the rotting begins. The mixture used is made by dissolving 
4} 1b. of soda ash or 11$ 1b. of soda crystals in 5 gallons 
of water and stirring this liquid slowly into a solution 
of 10 lb. cf copper sulphate crystals in 30 gallons of water. 
A 50-gallon wooden vessel—not one of iron or galvanised 
iron—should be employed. The quantity is made up to 
40 gallons and 2 oz. of Calsolene gil HS is added. Calsolene 
oil HS is a “ wetting agent.’ It assists the penetration 
of the fabric and adds very little to the cost. The sandbags 
should be immersed until they are thoroughly saturated, 
and after wringing should be dried at a low temperature. 
Bags should be immersed for at least five minutes if 
cold water is used, but the process can be speeded up by 
warming the water to 30 deg. to 40 deg. Cent. 
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High Precision Gauging 


No. IV 
(Continued from page 357, December 6th) 


THE SOLEX PNEUMATIC MICROMETER 

cr is claimed for the Solex pneumatic micro- 

meter, for which Burton, Griffiths and Co., Ltd., 
of Birmingham, are the sole agents, that it is based 
on purely physical principles controlled by mathe- 
matical laws which ensure in all applications of the 
micrometer a degree of precision and accuracy 
hitherto unknown in other types of measuring 
apparatus. The accuracy, it is asserted, is con- 
stant at all times and is entirely independent of the 
operator's skill. Measurements of 0-00005in. can 
be read with ease. The micrometer, with a suitable 
choice of measuring gauge, can be applied to the 
measurement of diameters, bores, lengths, depths, 
thickness and parallelism. 

The principle of operation is indicated in Fig. 18. 
When two apertures G and S are placed in an air 
line, supplied with air under constant pressure H, 
the pressure L set up between them depends solely 
upon the relative sectional areas of the apertures. 
If the aperture G is of a fixed value the pressure L 
will vary with the section of the aperture S, rising 
as the latter is reduced and vice versé. If, therefore, 
the gauge M is suitably graduated the reading L 
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FIG. 18—PRINCIPLE OF SOLEX MICROMETER 
will indicate the value of the section S irrespective 
of its shape. 

The prime essential of the system, it will be 
gathered, is a source of constant air pressure. 
Fig. 19 indicates the manner in which this con- 
stancy of pressure is realised. Compressed air 
from any convenient source is passed through a 
series of restricting jets leading into a plunger tube 
which is submerged below the water level in an 
open reservoir to a depth H. Surplus air escapes 
to the surface of the water and so long as it so 
escapes, the air pressure in the plunger tube is, it 
is asserted, maintained absolutely constant and 
equal to the water head H. From the plunger 
tube the air passes through the jet G into an inter- 
mediate chamber, the pressure in which will be 
determined by the escapement clearance d between 
the orifice S and any surface lying close to that 
orifice. 

Two applications of the system are illustrated 
in the diagrams Figs. 20 and 21. Fig. 20 repre- 
sents the direct measurement of the thickness of a 
block A. The outlet orifice S is fixed in a bracket at 
a known height above a reference plane F,, on which 
the block to be measured is placed. The area of the 
jet S is made large relatively to that of the inlet 
jet G so that the area of escape for the air pressure 
is a function of the clearance d between the block 
and the jet orifice 8S. With this method of gauging 
there is no contact between the gauge and the part 
being measured and therefore no wear of the gauge 
can occur. Fig. 2] illustrates an indirect or contact 
system of gauging. In this case the clearance d 
measured is that between the outlet orifice and the 
surface of a part in the form of a plunger which 
rests on the object to be measured. 





A sectional drawing of the air controller as 
actually made is given in Fig. 22. The controller 
is here shown coupled to a piston-like gauge pro- 
vided with two outlets for the air pressure. With 
this form of gauge the system becomes applicable 
to the measurement of internal diameters and 
bores. In addition to the specific applications 
which we have mentioned and others of a similar 
kind, the Solex pneumatic system is applicable to 
such work as checking the size of orifices and 
measuring leaks and porosity. The pipe connecting 
the air controller and the measuring gauge may be 
of any length so that it is quite practicable to use 
the apparatus at a point remote from the object 
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FIG. 19—CONSTANT AIR PRESSURE DEVICE 


being measured. It can also be used for recording 
signalling and automatic tell-tale control purposes. 
THE Cooke OpticaL Divipinc HEAD 

The dividing head, Fig. 23, made by Cooke, 
Troughton and Simms, Ltd., of York, may be 
employed either for measuring angular divisions 
or for setting work into position for the purpose of 
engraving or machining it in angular divisions. The 
production of this machine has been greatly facili- 
tated by the advances which have been made in 
the construction of theodolites during the past 
decade. Graduated circles of little more than an 
inch radius are now being regularly produced with 
no greater error than one second of are throughout 
the whole scale, implying a linear accuracy of five 
millionths of an inch. The technique thus exists 
for the production of a dividing head of very great 
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FIGs. 20 AND 21—DIRECT AND INDIRECT SYSTEMS 
OF GAUGING 


accuracy making use of the optical observation of 
a scale instead of a notch plate or similar device 
and a worm and worm wheel as commonly 
employed for the purpose. As a consequence the 
machine is not open to errors introduced by wear 
of its parts. 

The graduated circle is mounted coaxially with 
the main spindle and its movement is observed 
with a micrometer microscope. The worm gear 
in the present instrument has no function of 
measurement and is solely for rotating the spindle. 
The graduations of the graduated circle are marked 
on a glass annulus which is mounted on the spindle, 
the greatest care being taken in centring the 
circle, that is to say, that the point from which the 
circle graduations radiate lies on the mechanical 
axis about which the spindle rotates. The circle, 





being completely enclosed, is protected from floating 
dust, dirt or oil, and, since its only contact with the 
instrument is the spindle upon which it is mounted, 
it is not subject to wear. 

The micrometer microscope terminates with a 
rotatable head which carries the eyepiece ; thus a 
reading may be taken from any direction as may be 
convenient. The body of the microscope, like the 
circle, is housed within the instrument and is 
similarly protected from wear or damage. The 
circle dividing and figuring is to one degree and 
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FiG. 22—SOLEX AIR CONTROLLER 


the intervals are taken from an optical micrometer 
calibrated to read directly to one minute. The em- 
ployment of an optical micrometer in contrast to a 
scale fixed at the focal plane of the eyepiece results 
in an open scale which allows accurate interpolation 
to ten seconds or less. The procedure for reading 
is to cause the image of a circle division to coincide 
with an index mark by means of the micrometer 
milled head, when the interval is directly indicated 
by the optical micrometer in the field of view, as 
shown in Fig. 24. In this example the circle 

















FiG. 23—DIVIDING HEAD—COOKE, TROUGHTON 


division 356 is shown superimposed on the setting 
pointer. The reading is therefore 356 deg. 30-2 min. 
The illuminating system is housed within the 
instrument and is designed to avoid heating it to 
an extent which would impair the accuracy of 
measurement. Care has been taken to provide that 
amount and colour of light which is best suited for 
physiological requirements. The current for the 
lamp may be provided from alternating mains 
through a small transformer. 

The dividing head is mounted in a cradle in order 
that ‘the measuring spindle may be capable of 
adjustment through 90 deg. in the vertical plane. 
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An exterior scale is provided to facilitate this 
movement. The spindle is carried in massive 
bearings, that nearest to the work being tapered, 
whilst the other is parallel. Provision exists for 
taking up end thrust. The spindle is bored to 
take a No. 4 Morse taper. The radius of swing 
when the head is mounted on the base-plate is 5in. 
A worm and worm wheel motion is provided for 
setting the spindle, and this gear may be rapidly 
disengaged to facilitate setting to the approximate 
position required. An external scale is provided 
to assist this setting. Owing to the forces which 
may be exerted when the instrument is used for 
machining operations, it is necessary to provide 
some means for locking the spindle. This is effected 
by a frictional device and care has been taken in 
the design of this arrangement to avoid any move- 
ment to the spindle through the action of clamping. 

The reading being in angular values, any division 
of the circle can be easily made directly on the 
scale. In order to facilitate the repetition of odd 
divisions, a book of tables has been prepared giving 


= 
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FiG. 24—FiELD OF VIEW OF MICROMETER 


the setting for every point when dividing the circle 
into any number of equal parts between 2 and 200. 
To put a given setting on the instrument the micro- 
meter is turned until the fine reading pointer indi- 
cates the minutes and fraction, after which the 
appropriate degree graduation is brought into 
coincidence with the setting pointer. The inherent 
accuracy of the instrument—that is, when it is 
used for measuring and is unaffected by exterior 
conditions, is of the order of 10 seconds of arc. 
When used for machining purposes the accuracy 
depends upon the manner in which the machine is 
used. If used for the lightest finishing cuts, as 
should always be the case, results may be obtained 
to within 20 seconds. 

A tailstock is provided embodying a fine adjust- 
ment in the vertical plane and means are provided 
for aligning the head and tailstock in the horizontal 
plane. A base-plate on which the dividing head 
and tailstock can be mounted can be supplied. It 
is provided with two tee slots, one for fixing the 
head and tailstocks, the other for clock gauges, &c. 


Tue G.E.C. ELecrric MIcROMETER 


An electric micrometer made by the General 
Electric Company, Ltd., for measuring the thick- 





departure from the required thickness is shown con- 
tinuously. The second type is for the measure- 
ment of pieces of foil after manufacture and the 
actual thickness is indicated directly on the scale 
of a galvanometer. 

The principle used is that radio frequency 
energy is absorbed to an extent depending on the 
nature of the metal and its thickness. The foil is 
passed or placed between two cylinders which are 
fixed a given distance apart. A valve oscillator 
generates radio frequency energy which traverses 
the gap between the cylinders and the absorption 
due to the foil determines the energy transmitted. 
A galvanometer gives a reading proportional to 








FiG. 26—* OMTIMETER *’’—JONES 


the current passed and in one type it indicates 
departure from normal and in the other it is 
calibrated directly in thickness. Each type is 
calibrated for a given metal. For other metals 
the thickness indicated must be multiplied by the 
relative resistivities of the metals. In the first 
form the cylinders are connected to the rest of the 
apparatus by means of a 10ft. flexible cable, so 
that the cylinders may be placed on the rolling 
mill and the apparatus at some convenient adjacent 
point. Any other length of cable up to 50ft. can, 
however, be employed. A dial and knob are 
adjusted to indicate the thickness of foil required, 
and departures from this thickness are shown by 




















FIG. 25—ELECTRIC MICROMETER FOR FOIL AND SHEET METAL-—G.E.C. 


ness of foil and sheet metal is illustrated in Fig. 25. 
This device may be employed either for indicating 
the actual thickness of the metal or for showing 
its departure from a required thickness. It does 
not necessitate contact with the foil and the actual 
thickness is measured independently of any lacquer, 
varnish, paper, &c., which may be in permanent 
contact with the foil. The foil does not need to be 
flat, but should not have large holes. Two types 
are made, both embodying the same principle ; 
one is for use with rolling mills where the measure- 
ment is made whilst the foil is being rolled and any 





the galvanometer pointer deflecting to one side or 
the other according as the foil is too thick or too 
thin. A calibration curve is supplied with the 
instrument. In the second form the whole instru- 
ment is contained in one unit. The foil, the thick- 
ness of which is to be measured, is placed between 
the cylinders. The galvanometer scale in this 
case is directly calibrated in inches or millimetres 
for a given metal. 

The standard models of the instrument are 
designed to work from 230-volt, 50-cycle, A.C. 


so that no special wiring is required. The apparatus 
is suitable for continuous operation. Various 
ranges of thickness of different metals may be pro- 
vided for, typical ranges for aluminium being 
0-0002-0-005in., 0-002-0-Olin., and 0-005- 
0-025in. The standard model is suitable for 
measuring foil of any width down to 4in. For 
narrower strips special models can be supplied. 


THe OMTIMETER 


The “ Omtimeter” is a precision measuring 
instrument made by Optical Measuring Tools, 
Ltd., Slough, Bucks, for E. H. Jones (Machine 
Tools), Ltd., Edgware Road, London, N.W.9. 
It has been designed to replace the Zeiss “ Opti- 
meter ” previously imported from Germany. In 
arranging the instrument (Fig. 26) for measuring a 
job in conjunction with standard gauge blocks, the 
gauge block is first set up under the plunger and 
the table adjusted so that the pointer on the scale 
(Fig. 27) reads zero. Deviations from correct 

















FIG. 27—PROJECTION ATTACHMENT AND SCALE 


measurement will then be shown on the scale when 
the work is subsequently placed on the table 
beneath the plunger. 

In this preliminary setting up it is of paramount 
importance that the table shall be parallel to the 
plane of the contact tip in the plunger. Means of 
securing this parallelism of the table are provided 
by a three-point support (Fig. 28), consisting of a 
fixed ball point and two knurled adjusting screws. 
Accurate means of adjusting the table vertically 
are also furnished. For this purpose a large 
knurled locking screw below the table on the right- 
hand side is provided for use in conjunction with 
a still larger knurled ring nut directly above the 
foot of the stand. 

To avoid the necessity of the operator having to 
view the scale close up through the magnifier a 
projection attachment has been furnished, and 





FiG. 28—TABLE WITH THREE-POINT SUPPORT 


results in a considerable speeding up in the opera- 
tion of the instrument. The degree of enlargement 
of the scale is such that each graduation on the 
scale represents 0-:00005in., and differences of this 
amount can be seen instantaneously when the work 
is placed under the plunger. The projection attach- 
ment is also of great assistance in securing paral- 
lelism of the table with the plane of the contact 
point. If a standard-gauge block is placed on the 
table when it is not truly parallel, then movement 
of the gauge block across the contact point in one 
direction or another will reveal the non-parallelism 
by a movement of the scalé seen through the pro- 
jection attachment. 

The range of the scale is +0-005in. The great- 
est height of work which the instrument can accom- 





mains. The power required is only about 20 watts, 


modate is 7in. and the largest diameter 6in. 
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Steel in Germany’s War Economy 


By Dr. A. M. 


Yigg increasing scale of aerial bombardments 
and the intensity of the anti-aircraft fire 
have provided recently something of an answer 
to those who began to doubt whether modern 
warfare is synonymous with a high rate of steel 
consumption. And there is every sign that the 
Axis powers are fully aware that to an even 
greater extent than the last, this will be a war 
of steel. It may be argued that because Germany’s 
war-time steel requirements are strictly limited 
by the load capacity of the Luftwaffe and the 
capacity of her invasion fleet unable to carry a 
large consignment of tanks and heavy equipment, 
the present stock of German tanks and other war 
material should suffice. The argument runs that 
Germany can now afford to relax those great 
efforts on the steel sector to which she was com- 
mitted from the outbreak of the war until the 
end of the French campaign, i.e., so long as she 
was committed to a Continental warfare (though 
the recent events of Greece may force her again 
to new efforts). The acceptance of this opinion 
would lead us to yet another important conclusion 
bearing directly on the conduct of the war. For 
if in reality Germany can afford to slacken her 
effort on the steel sector, it would seem that the 
seriatum bombing of her blast-furnaces and steel 
works, which extends recently as far as Torgau 
‘n German Silesia, has become superfluous, and 
that we should conserve our bombs and pilots 
for operation directly destructive to the enemy’s 
air strength. That the chief attention of our 
R.A.F. is now directed towards those objectives 
vitally related to the German air arm lends support 
to this theory. It is also often assumed that the 
enemy now draws upon only a portion of his 
steel reserves, and that consequently, however 
great a part of the whole industry we may succeed 
in crippling, we yet leave him with sufficient 
iron and steel to carry out military operations. 

Such reasoning is without doubt faulty, and 
when a part of our aircraft can be spared from 
purely military operations they should be used 
for the purpose of damping down enemy blast- 
furnaces and steel works. For even accepting 
the doubtful assumption that Germany does not 
need all the tanks which she could now put into 
the field, or transport in the case of a hypothetical 
invasion of England, she still must continue 
producing if only to keep step with Soviet Russia. 
There are, too, innumerable calls on the German 
iron and steel industry from the munitions depart- 
ments, from the navy, from the insatiable Italian 
ally, and from the railways, which, because of 
their unrenewed stocks already before the war, 
constituted one of the sore spots in the economic 
structure of the Reich—and now that the R.A.F. 
visit Hamm, Soest, Cologne, Brussels, her most 
important railway centres, systematically, that 
traffic must be maintained in the conquered 
lands where smashed bridges and miles of railway 
tracks await reconstruction—from partially 
demolished factories and works, and for replacement 
of destroyed machinery Germany’s need for 
steel must be greater than before her offensive 
against France began. 

If it were possible for our bombers to destroy 
a large proportion of the blast-furnaces—of which 
the Reich together with Austria possesses some 
200—we would then disrupt the economic structure, 
thus cutting it into two and crippling the bulk 
of her war production. 

Now that, in addition to her own, Germany 
controls the iron and steel industries of Czecho- 
slovakia, Poland, Belgium, Luxemburg, and last, 
but not least, those of France, the task is more 
difficult, but not impossible. On the other hand, 
it must be said that the bombing of blast-furnaces 
is the only effective long-run contribution towards 
weakening an enemy whose stocks of steel are 
nil, and whose external sources of supplies not 
existent, whereas the commitments are large. 
The diminution of the stream of output in all 
branches of the enemy’s war industries constitutes 
something of a long-term investment towards 
the winning of the war. 


GERMAN Iron INDUSTRY 


In the light of these remarks let us now sketch 
the main characteristics of the German iron 
industry in war time. At present Germany has 


completed two schemes designed to remedy those 
vulnerable aspects of her steel industry which 
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existed at the outbreak of the war. First, by 
enlarging her pig iron production based on domestic 
ores, she has achieved a greater measure of self- 
sufficiency in basic iron. Secondly, by conquest 
she has solved the problem of obtaining raw 
materials for her iron industry in the western 
provinces of the Reich. Let us analyse these two 
problems in turn. 

The German case for striving at self-sufficiency 
in the production of steel originated in the fact 
that of her output of steel beforethe war, amounting 
(including Austria) to some 24 million tons, 
only a small part was based on native ores. Of 
the manganese ore added to armament steels 
nearly all was imported; also, the bulk of the 
iron ores processed in Germany came from terri- 
tories which before the war were outside those 
of the Reich. Over 22 million tons of iron ore 
of high iron content were imported annually 
from Sweden, Norway, France, Africa, Luxemburg, 
Morocco, Newfoundland, and other countries. 
These” ores were smelted in the Rhenish West- 
phalian blast-furnaces and in other districts in 
blast-furnaces built for ordinary commercial enter- 
prises. But since 1929 Germany, in gradually 
preparing for war, has striven to use a greater 
proportion of native ores. And the use of these 
rose at first easily from the low average of some 
6 million tons, which were smelted mainly in 
additional furnaces belonging to the large com- 
panies, the Reich Government paying a small 
subsidy to firms which used the ores of Lahn, 
Diehl, Upper Hesse, Brunswick, and other native 
sources. 

By 1937 the consumption of native ores had 
risen to 8} million, but from that year onwards 
it rose by leaps and bounds, passing the 11 million 
tons mark in 1938, when, in addition to that 
output, some 2 million tons of Austrian ores 
from Erzberg were also used in the manufacture 
of pig iron. 

But in spite of this phenomenal development 
of the use of domestic ores, only some 25 per cent. 
of the total pig iron supply was as yet based 
uponthem. And at that stage the German Govern- 
ment decided to embark on a more ambitious 
scheme of self-sufficiency which no longer relied 
upon private enterprise, as the cost of using the 
ores mined at Peine-Saltzgitter had proved to 
be some 50 per cent. higher than the cost of smelt- 
ing commercial grades of ores. Thus, in 1937, 
under the pressure of the general staff, the autho- 
rities undertook the construction of enormous 
works at Watenstedt based on local low-grade 
ores from Brunswick and Bavaria. This concern 
was named after its chief promoter, Goering, and 
some private capitalists also participated in the 
enterprise. The venture was planned on a most 
ambitious scale. And by the end of 1939 the 
Hermann Goering Works, of Watenstedt, had 
smelted some 2-3 million tons of iron annually, 
while in May, 1940, when Hitler launched his 
big offensive in the West, the greater part of the 
four instalments of the concern (each contributing 
1 million tons of steel) was in operation. The 
works produced some 4 million tons of pig iron 
smelted by the acidulous process from the poor 
ores. 

A similar works, subsidiary to Hermann Goering, 
Ltd., was constructed in Austria for the use 
chiefly of the Erzberg and some Bavarian ores. 
The works were designed by Brassert, Ltd., that 
same firm which planned the blast-furnaces of 
Stewart and Lloyds at Corby. 


ORE FROM THE OCCUPIED TERRITORIES AND 
SwEDEN 


By a curious freak of fortune, Germany had 
scarcely finished an instalment of her programme 
of self-sufficiency in the pig iron supplies when 
she also acquired an enormous productive capacity 
of iron and steel through the conquests of Belgium, 
Luxemburg, and France, which further enriched 
her with the high grade of iron ores of Metz- 
Thionville and Briey. These fresh acquisitions 
can supply some 40 million tons of iron ore, upon 
which some 15 million tons of pig iron ingot could 
be based. 

Even counting out some of the French iron ore 
mines which at present are not working to their 
full capacity, the French output is yet large 
enough to supply the German blast-furnaces with 
material to provide an adequate basis for her pig 





iron production. Moreover, it must be remembered 
that the whole Swedish iron ore output from 
Kiruna, Gallivara, and Norbotten, as well as 
from Grangesberg, is now at the disposal of the 
Germans and the German-controlled countries, 
and that since the evacuation of Northern 
Norway the rich iron ore concentrate from Finmark 
is available for the Axis. Some fresh financial 
interests in the Swedish ore concern were acquired 
by the Germans; thus, eg., the Freya Aktie- 
Bolaget, which was once in the hands of the 
Witkowitz concern in Czechoslovakia, is now 
directly under financial disposal of Berlin. Thus, 
through conquest and by acquiring complete 
control of the Baltic trading zone, Germany has 
solved her iron ore problem. However, major 
difficulties of transport still remain, but these 
are smaller at present compared with those which 
existed before May of this year. With time 
they will be patched up, but they are not likely to 
diminish. 

The initial stages of the economic warfare 
had one good effect in the field of iron ore supplies 
and on steel production, in that they forced the 
Germans to invest an enormous amount of resources 
and energy in the building of a huge subsidiary 
iron industry based on low-grade ores. This, 
to-day, in view of the ab ce of iron ores 
and the Continent’s deficit in fuel, can only 
be regarded ex post as a complete waste of their 
effort. 

THe Present Posrrion 


At the present moment the situation in the 
German iron and steel industry wears a different 
aspect from that which characterised it in the 
first months of the war. At that time, Germany 
had sufficient fuel (eoke) to cope with a larger 
output of steel than she could actually produce, 
whereas to-day, owing to her conquests and to 
the construction of new blast-furnaces and steel 
works, she has a steol-producing capacity of 
almost 40 million tons. Yet she is unable to 
supply enough fuel to keep going all furnaces 
under her control. Consequently, she must con- 
centrate her productive efforts at those works 
possessing blast-furnaces and foundries most 
economical in the use of fuel, best suited for 
transport, and furthest from R.A.F. air bases. 
Such advantages seldom combine and the Rhenish 
Westphalian works remain among the most 
economical of all from every point of view. 

From these few remarks we can draw conclusions 
which will be of use to us in the conduct of the 
war. The bombing of German blast-furnaces 
and rolling mills should prove to be a standing 
contribution towards victory, though, in view of 
the size of the iron and steel industry, it cannot 
be hoped that such warfare will produce immediate 
effects. Nevertheless, each unit of production 
in the German steel industry is of fair size and 
should not be immune from damage from the air. 
The position of all furnaces is known, and their 
occasional blaze at night should facilitate the task of 
the raiders. The bulk of the targets, too, is situated 
in Western Germany, well within the range of 
night and day bombers. When attacking these 
blast-furnaces and steel works, the Aerial Command 
should select for their objectives those which are 
most economical in the use of fuel, that the enemy 
may be forced to produce his ingot where the 
task is most wasteful. From this point of view 
the recent bombs on the blast-furnaces of Dussel- 
dorf, Essen, and Oberhausen have been directed 
wisely. 
inally, it is important that in order to hinder 
his reconstruction of smashed furnaces, action 
against the enemy’s iron and steel industry should 
be continuous. For all evidence goes to prove 
that Germany has no reserve of steel, and any 
interruption in the normal flow of new material 
must consequently have fatal results on her 
strained economy, which must feed, in addition 
to the war machine, nearly the whole of a Con- 
tinent awaiting partial reconstruction. 








South African Engineering Notes 
(By our South African Correspondent) 


Big Marine Repair Job 

Over £50,000 damage was done in a collision 
between the liner “Ceramic”? when en route for 
Australia with 300 passengers and the freighter 
““Testbank.” Both steamers have been brought to 
Cape Town for repairs. The work is providing the 
two biggest jobs of the kind ever tackled at the Cape 
Town docks. The collision occurred two months 
ago, but so far all the work done has been the stripping 
away of the above-water damage while the ships 
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lay afloat. They are lying alongside each other. 
The ‘ Testbank’s’’ bows are telescoped for over 
20ft., while the “Ceramic ’’ received an enormous 
gash in her starboard bow. The damaged plates 
that are above water have now been removed, 
revealing a hole roughly 40ft. square. Because 
she cannot get dry dock accommodation in South 
Africa the ‘‘Ceramic’’ cannot be permanently 
repaired here. The “ Testbank,” which is being 
permanently repaired at Cape Town, is not likely to 
be ready for sea.uutil the end of the year. The loss 
of carrying power of the two ships for four or five 
months is more serious than the direct financial 
cost of the accident. Good progress has been made 
by the local engineering shops that have the work 
in hand, considering the many difficulties, chiefly 
because of the lack of dry dock accommodation— 
accommodation which the port has been clamouring 
for for years. Both vessels have serious under-water 
damage, but the full extent is not yet known because 
the ships cannot be dry docked at Cape Town. 

By the time this is in print the dry dock will be 
available to take the ‘‘ Testbank ”— it is not capable 
of taking the “‘ Ceramic,” being many feet too short— 
where a completely new bow will be built on from the 
break of the forecastle. This will actually amount to 
a straight shipbuilding job. Nothing like it, on such 
a big seale, has ever before been done at a South 
African port. Nearly 200 tons of steel will be required 
for the work. It was ordered from America and is 
expected to arrive within the next day or so. Practic- 
ally the only part of the “‘ Testbank’s ” old bow salved 
from the scrap and to be used again is the stempiece. 
It is 74ft. long, made in two sections, one 50ft. 
long and the other 24ft. Inches thick and weighing 
many tons, this massive steel bar was “ almost 
tied in knots,” as an engineer put it, by the force 
of the collision. For weeks a local engineering shop 
has been straightening it out and fairing it, and now 
it is practically as good as new again. Draughtsmen 
are preparing a mould loft where actual-size patterns 
will be cut for the new frame of the ‘‘ Testbank’s ”’ 
bows. Most of the “ Testbank’s ”’ cargo of iron ore 
which she was carrying to England has already been 
sent on in another ship, and nearly all of the 300 
passengers of the ‘‘ Ceramic ” have gone to Australia 
in other ships, The “ Ceramic’s’’ damage forward 
extends down to the tank tops. There is no possibility 
of careening her to get this damage above water. 
Failing dry docking there is thus no way. of repairing 
the damage. Cement boxes have therefore been 
fixed inside the ship to stop the leaks temporarily. 
Because of the lack of a dry dock large enough, more 
than half of the repairs that are to be made to the 
““Ceramic ” will have to be undone again when she 
is undergoing permanent repairs. She will be made 
seaworthy enough to obtain her certificate entitling 
her to continue her voyage. 


Extending Union Industries 


On October Ist there came into being the 
Government-promoted Industrial Development Cor- 
poration of South Africa with a capital of £5,000,000. 
Without expecting it to perform miracles the country 
can look forward with confidence to its beneficial 
influence upon the economic future of the Union. 
The idea is not to provide capital for a few ventures, 
but to subscribe some of the money needed for a 
considerable number of new enterprises, leaving the 
public to put up the balance in the ordinary way. 
Then, as the assisted concerns become well established, 
the money advanced will be again available for giving 
similar aid to other activities. 

South Africa will find numerous opportunities 
for expanding its secondary industries in the next 
few years. There will probably be something like 
the advance that was made after the Great War. 
By careful selection the directors of the Government- 
sponsored corporation will be able to assist this 
movement at the right time and place. The composi- 
tion of the board is a guranatee against reckless 
investment, as well as against the danger of political 
considerations affecting what should be purely 
business decisions. The scheme is_ universally 
regarded as a most promising one, and it is believed 
that it will prove of real value to South Africa. 


Union Factories Hard at Work 


Activity in nearly all Union industries is 
being well maintained, and those engaged in the 
production of war-time requirements are working 
to capacity. Between the Army and civilian demands 
the clothing industry is being kept very busy. The 
Union has a highly organised boot and shoe industry, 
and it is as well as the Army demands are large. One 
factory whose present output is divided between the 
Army and the gold mines has a production of 
hundreds of pairs of boots daily, and there are many 
more such factories. It is estimated that the industry 
has a total production of 8,000,000 pairs in a year. 
Several factories have adapted themselves within a 
short time to the making of steel hats, and they 
hope soon to have outputs little short of those of 
large British factories. The whole scheme of produc- 
tion had to be worked out locally without even a 
sample hat. Special steel was made in the country, 
non-magnetic, so as not to interfere with compass 
observations in the field, and self-hardening when 


and do the painting. Fish canners who lost a valuable 
market in France have gained a new one in the Army, 
and meat-canning possibilities have been created 
that may lead to developments often advocated. 
The Army has to be supplied with transport of all 
kinds. The financial allocation for vehicles probably 
runs into more millions of pounds than any other 
item of equipment. Chassis of a standard type are 
imported from a numberof countries, and the 
assembly of lorries, ambulances, and cars is being 
earried on at the rate of thousands monthly. If 
ordinary motor business has declined since the war 
began here is work that keeps the industry on full 
time. War-time requirements have created many 
problems for industry, and industry has met and 
solved them, often by erecting new factories and 
installing new types of machinery. To carry out such 
enterprises ha; required considerable courage on 
the part of those financing them, but they are looking 
ahead to the development of a great volume of trade 
with the Free French and Belgian colonies in Africa 
which will provide outlets for the new productions 
of the Union, and call for larger outputs from its 
established industries. It is already certain that 
these colonies will take large quantities of tinned 
goods such as fruits, fish, meat, &c., also wine, 
brandy, and other liquid and other products which 
they can no longer obtain from the Mother Countries. 
Even the large steel works and engineering works 
within the Union find the volume of inquiries so 
large as to justify an optimistic view as to the prospect 
of opening out a good market, so closely adjacent 
to the Union as to give a big advantage over any 
other possible competitors, especially as the Union 
will be able to do a large reciprocal business in these 
colonies. 


Union’s War Industries 

“‘ The whole of South Africa’s war industries 
are now in top gear, and in one or two instances 
development has been so rapid and production so 
great that we have had to ease down the rate of 
production by nearly a half,” is the announcement 
recently made by Dr. H. J. van der Bijl. Recently, 
he said, the representatives of the British Government 
on their way to Delhi conference paid a visit to the 
steel works “Iscor.’”” They were all experts in 
armaments, motor transport, and steel making ; 
but one and all were astonished by what they saw. 
While there they were shown the plans drawn up by 
our engineers to overcome certain minor difficulties 
in manufacturing certain articles. So impressed 
were they that the copies of these plans have been 
sent to England further to improve production. 
Another instance of what is going on is shown in the 
construction of a steel plant. On June 6th plans 
for the plant were prepared, and early in September 
it was complete down to the smallest detail. Every 
single portion of plant was produced in this country— 
the special blast-furnaces, electric furnaces, and gas 
furnaces. Not a single nut was imported. “In 
the Cape we may take over some of the crayfish 
plants and convert them to canning fish for our 
soldiers,” went on the Director-General of War 
Industries. ‘‘ Fish possesses very high qualities 
of food value and is very suitable for canning. The 
Food Investigation Committee which has been 
appointed is also trying to prove that dehydrated 
vegetables can be prepared without losing their full 
food values. If this can be satisfactorily established 
our troops will, in course of time, receive supplies 
of tinned vegetables which have been prepared in 
this way.” 


Union Iron Ore Export 

The Union of South Africa began exporting 
iron ore to Britain during August. According to 
official figures supplied by the Mines Department, 
17,337 tons were shipped during August and 1695 
tons in September. No iron ore was exported to 
other countries during this period, nor had any iron 
ore been shipped to Britain for some years. Referring 
to these shipments, Mr. R. Stuttaford, Minister 
of Commerce and Industries, stated that the Union 
had a very large quantity of ore of excellent quality. 
As a matter of fact, it is known that there is about 
200,000,000 tons of “iron ore running from 55 to 
68 per cent. of iron, while the quantities which 
contain 40 to 50 per cent. of iron reach astronomical 
figures. Much of this latter, however, contains 
such a high percentage of silica that so far it has not 
been possible to utilise it.” 


Rhodesia’s Mineral Output 

Southern Rhodesia celebrated the fiftieth 
anniversary of its occupation last month—September 
12th—and to mark the event was able to declare 
that a record output of all minerals had been obtained 
for the preceding eight months. At £6,045,220 it 
exceeds the production for the corresponding period 
of 1939 by nearly £1,000,000. The total gold produc- 
tion for the first eight months of 1940 is 549,348 oz., 
an advance of nearly 30,000 oz. on the figures for the 
corresponding period of last year. The price per 
ounce was £7:7. The total value of the base metal 
produced in the eight months was £1,419,680, which 
is an improvement of more than £200,000 on the 
first eight months of 1939. The vigorous development 


of commerce and industry, has enabled the Territory 
in present circumstances to bear its full share of the 
burdens of the war, and at the same time to strengthen 
its position as a factor of increasing importance in 
Imperial and African affairs. 








New R.A.F. Rescue Launch 





In the accompanying engraving we illustrate 
one of a number of new rescue launches which are 
being built by the British Power Boat Company, 
Ltd. The new launch was designed by Mr. Hubert 
Scott-Paine, and is an improvement on the 
form of motor torpedo boat with a length 
of 70ft., which was produced just before the 
beginning of the war. It has a length of 63ft. and the 
improved design makes possible, the makers’ claim, 
a further reduction of weight with greater strength. 
The good sea qualities of the company’s earlier 60ft. 
and 64ft. boats are well known in service, and the 
63ft. launch, during its recent trials, has shown an 
excellent performance in all kinds of weather. The 
special purpose for which the launch has been designed 
is the rescue of Royal Air Force men who may be 





R.A.F. RESCUE LAUNCH 


brought down in the sea off our coasts. With this 
purpose in view provision has been made for five - 
stretcher cases under normal circumstances, but it 
has been found possible to provide emergency space 
for a sixth stretcher ease. Other special rescue 
apparatus, with which the launch is fitted, includes 
rope jumping ladders and a specially designed hatch 
in the superstructure, which greatly facilitates the 
handling of stretcher cases at sea and when landing. 
The general design is such as to permit access to all 
parts of the ship under cover from the wheel house. 
The wheel house and the deck house extend from the 
after end of the crew’s quarters to the forward end 
of the engine-room, thus giving free movement to 
the officers and crew throughout the length of the 
ship. The accommodation provided for the ship’s 
company is more spacious and comfortable, it is 
claimed, than that in any other similar kind of craft. 
It includes a well-equipped galley and toilet depart- 
ment, with other living facilities, which make the 
ship habitable for a crew of nine for considerable 
periods at sea. 

The makers inform us that the launch is powered by 
three Power-Napier engines, each of which has a 
designed output of 500 S.H.P. The first of a large 
number of these special boats which are being con- 
structed for the service of the Royal Air Force has 
undergone successful trials, but we are not permitted 
to mention the speed attained. 








SHorTaAGE oF Mercury.—In view of a shortage, 
American experts are investigating the possibility of 
cheapening the production of mercury from low-grade 
ores. The average mercury content of United States ores 
is at present probably as low as 0-35 per cent., and although 
their exploitation is profitable under current prices for the 
Spanish-Italian metal, lower world prices for mercury 
have in the past invariably resulted in the rapid decline 
of the Californian and other “ outside ” industries. The 
American work was carried o@t with an ore from the 
Mirabel mine in California, the gangue being largely 
serpentine and the head assay about 0-33 per cent. quick- 
silver, cinnabar being the only sulphide mineral present. 
Another ore investigated was from the Yellow Pine 








struck; linings had to be made in fifteen sizes, 
sub-contractors brought in to make special fittings 





and varied natural resources during the past fifty 
years, accompanied by the continued expansion 





district in Idaho, with an average head assay of 0-90 per 
cent. quicksilver. 
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NIGHT BOMBING: AN IMPERATIVE 
RESEARCH 


WitHOUT a scruple we return to the problem 
of night bombing. Since the publication of a 
leading article in our issue of November 22nd, 
which has attracted widespread attention amongst 
engineers, Southampton, Bristol, Birmingham 
and London have been heavily bombed by 
night. As far as can be known definitely 
the Germans paid very lightly for those attacks. 
More on a similar scale are threatened. Hitler 
has thrown off all reserve; he has declared 
his intention to blast our provincial towns 
and cities out of existence. * We know how 
impossible that task is, and we know that the 
spirit of the people in the provinces is as high as 
that in London. But we know, also, that if 
Germany cannot seriously delay our production 
of war munitions by the murder of civilian women 
and children, he can bring down in rubble many 
buildings that we value as landmarks in our long 
history, and damage, if he cannot destroy, many 
modern constructions. Not a man or woman 
in this land is frightened by what he does, but 
millions are indignant and desire passionately 
that if his crime cannot be stopped altogether 
the criminal shall be made to pay dearly for 
it. No doubt he does pay in some measure. 
No doubt many of his machines return with 
dishonourable scars; no doubt many return 


with no scars at all, having fled before our defences ; 





no doubt many never return. But the bitter fact 
remains, nevertheless, that great damage has 
already been done to things we hold dear, and 
will continue to be done if means of prevention 
are not quickly found. 

No one outside a very limited circle knows 
what the Scientific Research Council, which 
has this problem on its agenda, has achieved. 
The public has listened greedily to many promises, 
some inspired by hope based on facts, some 
inspired by nothing but hot air. But it does see 
bombing continuing, night after night, and it is 
wholly without any evidence that the devices 
or plans of the scientists upon whom it relies 
have effected anything. To all appearances 
German machines can fly as easily over Great 
Britain at night as our machines fly over Germany. 
Admittedly their risk is much less, but that only 
makes it doubly imperative that we should dis- 
cover, invent, or improvise quickly an answer to 
the enemy’s night bomber. For more than a year 
the scientific advisers to the Crown have been 
at work on the problem. We venture to say 
bluntly that either too much is hidden or that there 
is too little to show for their endeavours. It is 
time a more resolute effort was made ; it is time 
that new blood and new brains were entrusted 
with the task. Scientists of the highest qualifica- 
tions have wrestled with it; they have busied 
themselves, it is believed, in searching for a 
“ scientific’ remedy. It is time that the simple 
practical man was invited to attack it. The 
cure may be a commonplace, everyday thing 
that any engineer or mechanical man might think 
of. Something not the least bit “scientific,” 
but purely practical. We have been assured that 
thousands of proposals have been considered by 
the Research Council, and that nearly all 
have been found futile. No wonder. Not even 
a chartered engineer can be expected to solve a 
problem of which some of the elements are kept 
from him. How much less is it likely that a 
wholly untrained mind will do so. What ought 
to be done, then ? 

Our answer is simple. Set up without 
a moment’s delay an ad hoc Night Bomb- 
ing Research Committee and give it £100,000 to 
squander on experiments—on trying and trying 
and trying. Appoint as chairman—we could give 
a name—a young man with a good combination 
ot scientific and technical knowledge, a man with 
energy and imagination, and one used to practical 
research, and let him collect round him a dozen 
or more men, primarily mechanical engineers, 
who would devote their whole time to finding a 
full solution or improvising a temporary one. 
Let the Committee know everything that can be 
known about night bombing ; let it have power 
to call witnesses from any of the three Forces and 
to inform itself accurately about problems. of 
gunnery, searchlights, the “evasive actions ” 
that can be taken in the air, the weather conditions 
which influence flight or detectors, the devices 
of the enemy that have given most trouble to 
our own night bombers ; in fact, conceal nothing 
whatever from it. Furthermore, remove all 
obstructionists, intelligent or the reverse. Let 
something be done; even if it fails a lesson will 
have been learnt. Keep on doing and trying ; not 
talking and hoping. We have such faith in engi- 
neers and mere practical people that we believe 
such a committee would achieve something ; 
possibly just because it would do things that the 
scientist would regard as unscientific—until they 
succeeded ! 

Heaven alone knows whether the solution, and 
we are assured that there is one, is scientific or 
practical. But since the high scientists have failed 
so far to find it, it is no more than common sense 
to try what mechanicians can do. By all 
means let the scientists continue and increase 
their studies. Not for a moment do we suggest 
that the problem should be taken from them. 
Only that others should tackle it at the same time 
and from a different angle. There never was a 
more imperative research. Night bombing has 
cost us millions of pounds sterling, the loss of 
irreplaceable treasures, and thousands of lives. 
To spend a hundred thousand upon it is neither 
here nor there ; more may be required ; but with 
that modest sum a Committee which was resolved 





to try and try and try again should be able to 
achieve something to fulfil the hopes which have 
so often stirred and so often disappointed 
us. That Germany has failed as signally as 
Great Britain may be a good excuse; it is a 
poor solace. A cure or a palliative must be found. 
It is up to the British Empire and its triends to 
find it. We trust that America has been given all 
facilities for studying the problem in detail. 
She also should be invited to set up such an ad hoc 
Research Committee as we have here adumbrated. 
The public were invited in the House of Commons 
last week not to be pessimistic about defence 
against night bombing. It is just because we are 
optimistic instead of pessimistic, because we are 
sure that a reply can be found, that we urge 
a redoubling of efforts to discover it. 


Propaganda by Boasting 


Tue Prime Minister, with his wonted skill in 
compressing a speech into a sentence, recently 
described the present war as one of “strategy, 
organisation, technical apparatus, service, econo- 
mics, and morale.” There is a further ingredient 
which might be added to the list—rapidity of 
apprehension. We have, in the past, failed to 
apprehend and to arrest a procedure in which the 
Germans have been singularly expert. This pro- 
cedure has been the simple one of sedulously 
putting it abroad that they are the pioneers of all 
technical progress. Pressed with adroit and 
increasing persistence, this mendacious proposition 
has almost succeeded in blotting out the fact that 
the Germans have done very little indeed as 
originators, but a great deal as plagiarists. Their 
réle as inventors has been confined to what Dr. 
Johnson described as “ decorating the thing pro- 
duced.” We have suffered ourselves to be fooled 
and misled by audacious imitators who at the same 
time were master propagandists, expert, above 
all, in the art of representing as swans what are, 
in fact, blue ducks. 

The truth is that practically all the engineering 
invention which has formed the foundation of 
German technical industry came from Britain. 
Particularly true is this of the departments of 
steam engineering and naval architecture, where 
the only initial activity shown by the Germans was 
in importing the finished products and coming here 
themselves to pick up the business. It is long since 
the vanguard of the German marine engineers 
worked on the Clyde, from whence came the ideas 
embodied, for example, in the machinery of the 
“Kaiser Wilhelm der Grosse.” Not only the 
ideas indeed, but some of the large cylinder cast- 
ings as well. This was the prototype of the fast 
Atlantic steamships built for the North German 
Lloyd and the Hamburg-Amerika Line. Not even 
Dr. Goebbels could claim that German engineering 
science had any hand in the development of the 
steam turbine, and, much earlier, the first steam 
locomotive to operate in Germany went to the 
Fatherland in boxes, just as did (zwm beispiel, 
as the Germans would say) the first steam engine, 
the first power loom, the first spinning frame, the 
first tensile testing machine, and the first ejector 
condenser. The Teutonic illusionists have almost 
succeeded in creating the impression that internal 
combustion engines are of German origin. This is 
simply not true, since it was from a Frenchman 
that they took the idea of the four-stroke cycle, 
from a Scotsman the idea of the two-stroke engine, 
and from an Irishman the idea of the positive 
scavenge. The Diesel engine is no longer, or very 
rarely, built, and the scheme of the modern heavy 
oil engine is based mainly on the ideas of an English- 
man. In the department of machine tools, the 
Germans have originated nothing, and for the 
application of repetition methods of manufacture 
they are entirely indebted to British and American 
pioneers. A typical German procedure has been 
to give German names to inventions originating 
elsewhere. Thus the valve gear of Egide Wal- 
schaerts, a Belgian, is called the Heusinger gear, 
and the reciprocating steam engine with piston- 
controlled exhaust ports, invented long ago by an 
Englishman, is resurrected as the “Stumpf” 
engine. It must be allowed that a fifteenth-century 
German speculative inventor, by devising an adjust- 
abletype-casting instrument, was mainly responsible 
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for advancing the art of printing with movable type. 
It is, indeed, by the adroit use of the printing press 
that the Germans have in later years been able to 
promote entirely fictitious ideas as to their position 
in the history of mechanical engineering. Aviation 
has not profited from the efforts of Count Zeppelin, 
though even those efforts were not based on any 
originality of conception. Nor would it now be 
believed that in heavier-than-air machines the 
Germans can claim to have produced any aircraft 
which, tested in war, has disclosed pre-eminent 
performance. The armoured battle vehicles now 
so largely used by the Germans originated in 
Lincoln, and proved at the time a complete eye- 
opener to those who imagined themselves the 
master minds in all Kriegsgerdt. 

The fact is that German bluff has long been used 
in the engineering business, just as it has been used 
in the political business. The unfortunate thing 
is that it has so often appeared to succeed. It was 
not always so, and it is refreshing to turn to the 
robust treatment given to German critics by 
Richard Porson. This greatest critic of his time 
delighted in scattering the bails from all the 
German intellectual wickets which he attacked. 
Porson, it must be admitted, was sadly addicted 
to alcohol, but even here he flayed the Germans : 

“T went to Strasburg, where I got drunk 

With that most learned Professor Brunck ; 

I went to Wortz, and got more drunken, 

With that more learned Professor Ruhnken.” 
What British engineers and industrialists must 
remember in the future is that all this assertion 
of German technical superiority should be 
heavily suppressed. The Germans’ admitted 
specialities are music, aggressive war (only when 
dealing with people much weaker than themselves), 
and political treachery. Philosophy they have tried 
to corrupt for their own base ends, and in the realm 
of thought their leading representative was the 
grandson of a respectable Aberdeen saddler whose 
name was Cant. That excessive attention is ever 
again paid to German technical propaganda will 
depend upon whether or not engineers of more 
civilised nations are prepared to take the good 
advice given to the Americans by Mr. Secretary 
Harold Ickes, and treat this propaganda with “a 
big, coarse, loud, harsh laugh, filling the world.”’ 








Obituary 





CHARLES RUSSELL LANG 


WE have to announce with great regret the 
death, on December 3rd, of Mr. Charles Russell 
Lang, C.B.E., senior director of G. and J. Weir, 
Ltd., Cathcart, Glasgow. Mr. Lang joined the 
firm in 1887 as works manager, subsequently 
becoming a director and joint managing director. 
He was educated at Anderson’s College, Glasgow, 
and the Royal College of Science, London, and 
obtained the distinction of becoming a Whitworth 
scholar. Mr. Lang served his apprenticeship with 
his family firm of John Lang and Sons, machine 
tool makers, of Johnstone. In his association with 
G. and J. Weir, Ltd., he had, for many strenuous 
and active years, taken a leading and responsible 
part in carrying out successful developments in 
the firm’s products, organisation and departmental 
arrangements. His wide practical knowledge made 
him of the greatest value to the firm. Few men 
worked harder during the stressful years of the 
1914-1918 war, and his unceasing efforts at that 
time were recognised by the award of the C.B.E. in 
1918. 


C. P. SPARKS 


WE regret to have to record the death, on Decem- 
ber 7th, of Mr. Charles Pratt Sparks, C.B.E., at the 
age of seventy-four. Mr.Sparks was born in London 
in 1866, and after education at Repton he entered 
the Hammond Electrical Engineering College, an 
establishment which preceded Faraday House. In 
1884 he became a pupil of the Ferranti-Hammond 
Company and in 1887 entered into partnership with 
Mr. Ferranti and Mr. Francis Ince. From 1886 to 
1891 he was associated with the Grosvenor Gallery 
electrical installation. He was appointed to super- 
vise the laying of the first 10,000-volt transmission 
mains for the London Electric Supply Corporation. 
In 1889 he was given the post of Chief Engineer to 
the County of London Electric Supply Company 


and ultimately he became Engineer-in-Chief of that 
undertaking. Later on in life he established a high 
reputation as a consulting electrical engineer. 

Mr. Sparks took an active part in the work of the 
Institution of Electrical Engineers. He was one 
of the Senior Vice-Presidents of that body when the 
death of Lord Kelvin, in December, 1907, left the 


presidential chair vacant, and, with Mr. Frank 
Gill, he conducted the business of the Institution 
until Colonel Crompton was: elected to fill the 
presidential vacancy. In 1915 he himself was 
elected to the president’s chair, a position which 
he held for two years. Mr. Sparks was also a 





member of the Institution of Civil Engineers. 








Letters to 
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IN PRAISE OF METAL BUILDINGS 


Sir,—The design and construction of buildings to 
conform with the zsthetic requirements of the town 
planner and general public offers no problem of any 
magnitude to engineers. Any experienced steel work, 
designer could, with little or no difficulty, present 
several practical ways by which the framing of a 
building could be arranged for steel walls, roofs, &c., 
to satisfy the most stringent requirements. By means 
of vitreous or stove enamelling, spray painting, metal 
spraying or a number of other processes, any type of 
facing, such as brick, stone, granite, stucco, pseudo 
Tudor, &c., could be reproduced on pre-formed metal 
sheets. The various standard types of window bays, 
porticoes, cornices, &c., could be as readily made and 
supplied in pre-formed sheets as the standard metal 
windows now available. In so far as the statues, 
figures, and like effigies, so beloved by architects for 
ornamenting our larger buildings, one has only to 
examine the many beautiful bronzes and some of the 
old lead work to see the possibilities of metal for 
replacing stone for this purpose. It will probably be 
said that metal-faced buildings will be out of place 
when in close proximity to the weathered stonework 
of old city buildings. Although this so-called 
weathered appearance is more often due to grimed-in 
filth and the attention of birds, if required it could be 
easily reproduced on the metal facing panels and yet 
have the virtue of being easily cleaned. 

The ability of metal, when properly treated, to 
withstand bad atmospheric conditions is evident from 
the modern shop fronts to be seen in any town. Not 
only will metal facings on buildings have an almost 
unlimited life, but their cleaning will be a rapid and 
easy matter, in contrast to the present laborious 
methods used in reconditioning the exterior of our 
larger buildings. Surely this last point is one of the 
strongest arguments the engineer could put forward 
to overcome prejudice from town planners and to 
obtain support from all who are interested in the 
hygiene of cities. No city authority could fail to 
appreciate the value of buildings easily and rapidly 
cleaned, which after a few years do not become dirt- 
riddled monuments of man’s lack of enterprise in the 
toleration of established filth. 

The rebuilding of the areas which have been 
destroyed by enemy action in our towns and cities is 
a question which is being raised with increasing 
frequency. Although this work will not, for obvious 
reasons, be undertaken until after the war, it would be 
well for engineers to consider the matter, and have 
definite ideas formulated on the subject for suk- 
mission in the right quarters when the time comes for 
reconstruction. 

Hitherto the all-steel house and industrial building 
has been, in this country, largely neglected mainly as 
a result of the antipathy of engineers and prejudice of 
the architect, town planner and general public. That 
the modern types of buildings, large and small, are 
wasteful from the point of labour in construction and 
inefficient in practical design is a common complaint 
by a majority of engineers, and yet the few attempts 
made in recent years to convert public opinion has 
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or build up yards of forms, to be torn down after 
concrete has set, each creating an indescribable litter. 
As any practical engineer well knows, a small per- 
centage of the labour, well trained, could place and 
fix pre-formed steel panels in a fraction of the time 
with relatively little unsightly and costly litter to be 
disposed of afterwards. 

In a number of steel-framed buildings damaged by 
enemy action the girders, revealed by the displace- 
ment of masonry, show that they have been subjected 
to corrosion and erosion in varying degrees. That this 
corrosion would have reached serious dimensions in 
the course of years is evident, and access to the 
girders for inspection or remedial measures would 
have eventually necessitated the displacement of a 
considerable amount of masonry. If removable steel 
facing panels were introduced for such buildings they 
could be easily and rapidly removed at regular 
intervals for the inspection and treatment of the 
girders of the frame work. 

A criticism of steel walls likely to be put forward 
is that condensation would appear on the inner sides 
of’ the walls, but the use of a good heat-insulating 
medium between the inner and outer panels would 
easily overcome this drawback. With the use of such 
wails, particularly if the panels are in sections, the 
introduction of concealed heating and air conditioning 
ducts would be an easy matter. The use of removable 
panel sections would also enable rapid and easy 
access to telephone and lighting cables both for 
installation and inspection purposes. 

From the aspect of the smaller type of dwelling- 
house the adoption of metallic construction has 
similar and even greater advantages. Such houses 
could be built with less labour, requiring little skill, 
and any type of exterior could be readily reproduced 
in pre-formed coloured or tinted panels. Internal and 
external cleaning would be reduced to a minimum and 
the regular whitewashing of ceilings, pointing, scaling 
of plaster, &c., would become things of the past. 

December 10th. ROPEMAKER. 


A LITTLE SUM IN BOMBS 


Sm,—The German News Agency has stated that 
during November twenty-three large-scale attacks 
were made on England and that during them more 
than 5,000,000 explosive bombs were dropped. 
The “average” weight of bombs is given as 
between 100 and 600 tons nightly. The declared 
weight of bombs carried by big German bombers 
is 1000 kilos.=1 ton. It has been said several 
times that in large-scale raids on single targets 250 to 
300 bombers are used. Let us take it that each bomber 
carries ten bombs; then no less than 2500 to 3000 
bombs must have beendropped. Hasanythinglike that 
number fallen on a single a.’ea during a single attack ? 
Taking the German figures (certainly exaggerated), 
the largest weight of bombs dropped in one night 
is 600 tons. Supposing for the sake of argument 
all fell on one area and that they were all of the 
large, 500-lb. type, the total number would be 
about 2700, and, at four bombs to the ton, nearly 
700 machines would be required to carry them. But 


met with poor support from the industry most likely 
to benefit from the introduction of the steel building. 
With the vast amount of rebuilding which will be 
called for after this war there will be a great oppor- 
tunity for the practical engineer to take his place in a 
field which has hitherto been largely wanting in 
advanced constructional methods and materials in 
keeping with modern progress. 

For many years the steel-framed building has been 
an accepted fact, but how many engineers have been 
exasperated when they have seen the brick and 
cement panels filled in between the frames? The 
slow laborious procedure of adding an unnecessarily 
tremendous weight when all that was really needed 
were two light pre-formed steel panels, either com- 
plete or in sections, with a heat insulating medium 
interposed. In the usual practice adopted in filling 
in these panels hundreds of men lay countless bricks 








it is quite certain that never has the whole nightly 
weight of bombs been dropped on a single area-—not 
even at Coventry. The conclusion would appear to 
be that as many as 250 aeroplanes are never employed 
in a single attack, even allowing for the fact that some 
of the machines may only carry one or two bombs. 
In any case it is the number and weight of bombs 
dropped and not the number of machines employed 
that matters. 

Look at it in another way. It has been reported in 
some cases that. bombs fell at the rate of one a 
minute. To dispose of 2500 would then occupy more 
than forty hours! Bombing may go on all night, off 
and on, but actual bombing-hours may be taken as 
two—so that the rate of fall has to be 1250 per hour, 
or over twenty per minute instead of one ! 

Does not this little sum give one cause to suspect 
gross exaggeration somewhere ? 








380 


THE ENGINEER 





Desc. 13, 1940 








Since this letter was begun another example of 
Nazi claims has appeared. It was stated officially by 
Germany a few days ago that during November 
6747 tons of bombs were dropped on Great Britain, 
of which London alone received 3187 tons. In round 
numbers that means that 100 tons of bombs were 
dropped on each of thirty days and nights on London. 
But the number of big raids on London was quite 
small, and on many nights there was little or nothing 
—* nuisance ” raids only. Hence the great majority 
of the bombs must have fallen on a few nights. Let 
us take 3000 tons for the heavy raids, or exactly 
100 tons every twenty-four hours. Now, taking an 
average of ten bombs to the ton, that means 1000 
H.E. bombs per raid. Very interesting, but is it 
true ? 

I asked a good observer how many bombs he had 
heard in a recent large-scale raid. He replied that he 
was certain of twenty-three and doubtful about 
seven. As he was not far from the “ centre of dis- 
turbance,” he may be reasonably supposed to have 
heard at least 20 per cent. of the explosions, which 
would make the total number not more than 150—a 
more likely figure. ¢ 

In conclusion, if the German figures were correct, 
anyone looking at London would decide that bomb- 
ing is @ very costly and inefficient practice ! 

December 4th. Scepric. 





PROMISCUOUS BOMBING 


Sir,—I think that the Leader in your issue of 
November 29th is rather more than kind to the 
Irfiwaffe. “! 

It is exceedingly difficult to make any estimate of 
the accuracy of German bombing from the results of 
the attacks on London and other densely built-up 
areas which have so far been heavily attacked. 

Objects which might be regarded as, or reasonably 
mistaken for, legitimate targets are densely packed 
in London, and in other large towns, and in the case 
of London, any bomb which falls within an area— 
which must be reckoned in hundreds of square miles 
—of this type must be the result of deliberate aim at 
a specific object, or might be equally the result of 
promiscuous unloading. 

To find more reliable evidence it is necessary to 
look at the results of German bombing in less densely 
industrialised areas. 

If you find a large factory standing in more or less 
open country—let us say, a farmhouse and a few 
cottages as the only other buildings or works within 
a mile—and bombs have fallen within, say, half a 
mile, it is rational to assume either that the said 
factory was the target or that the bombing was 
random. Such cases are to be found, and one or two 
which have come under my personal observation, 
plus a number of others of which I have reliable 
reports, suggest bomb aiming so inaccurate and care- 
less as to be indistinguishable from random bombing. 

Your suggestion of a 200-yard circle as the 50 per 
cent. zone from 10,000ft. should be attainable by 
well-trained crews under reasonably good conditions. 
Something of the order of a 50-yard circle, 50 per 
cent. zone, has been achieved in peace-time practice 
by a complete squadron, but only by an exceptionally 
well-trained one. Your figure is thus probably too 
exacting for the average of a large and hurriedly 
trained force under war conditions. 

But in the cases referred to by me, where the 
targets are scarcely in doubt, if any question of aim 
arises a nearest miss by more than the height from 
which the bombs were dropped is not uncommon. 
So whether aimed or not, these bombs were effectively 
dropped promiscuously. 

Towards the end of your article you remark that 
brave men are usually clean fighters. The story of 
the Luftwaffe’s attack on Rotterdam and certain of 
their exploits in Belgium and Flanders this spring 
are surely conclusive evidence that, whatever they 
be, they are not clean fighters. And, while Géring’s 
record undoubtedly stands, I fancy few Englishmen 
would wish to parallel it. 

W. H. Savers. 


December 4th. 





THE PURCHASER PAYS 


Str,—The Editorial in your issue of November 
15th explained in simple terms how any increase in 
wages could only be paid by the customer. It also 
stated that no Government has yet succeeded in pre- 
venting the depreciation of its currency, measured 
by purchasing value, also that there can never be 
any hope of solving a problem if the fundamental 
facts are not fully comprehended. 

One of the fundamental facts we surely need to 
recognise is that invested capital annually depreciates 
in value. 

If we are to keep our wages and the cost of pro- 





duction at a reasonable figure, if we are to avoid 
further inflation of capital, we must ask our share- 
holders to recognise facts as well as wage earners. 

The aim of industry at the present day seems to 
be to increase profits as much as possible, and, after 
making some allowance for depreciation, not of 
invested capital, but of machinery and plant, the 
balance, no matter of what amount, is paid to the 
shareholders. 

There are two questions which shareholders should 
ask themselves :—First, for how many years is 
the value of my invested capital 100 per cent.? 
Secondly, what is the maximum return I should 
expect for same ? 

Christianity teaches us that no man should suffer 
through the action of his neighbour. And because 
shareholders are prepared to take excessive dividends 
for granted, the wage earner has to suffer. 

The depreciation of currency, so far as industry is 
concerned, can be solved by individuals by supplying 
the answer to the foregoing questions. Government 
intervention is neither desirable nor beneficial. Peace 
on earth, goodwill towards men, is still possible. 

J. E. Dosson. 

Darlington, November 26th. 

[Our correspondent raises questions which were not 
touched upon in the leading article, and which do 
not affect its arguments. In reply to him, we may 
say, however, that dividends on declared capital 
may be very deceptive. The capital actually invested 
in a business may far exceed the declared capital. 
Much of it generally comes from the shareholders 
by the allocation of profits to developments. The 
ratio of wages paid to money received, less on-costs 
and material, might prove more interesting to him.— 
Ep., THE E.] 


PLANNING FOR THE FUTURE 


Sir,—In spite of the general criticisms contained 
in “8. P. C,’s ” letter to you of November 5th against 
long-term planning, I know that I am voicing the 
opinion of many leaders engaged in the engineering 
branches of industry in saying that planning for the 
future must be undertaken. 

If we in industry do not set our house in order and 
are not prepared to meet post-war conditions, it is 
quite within the bounds of possibility that the 
powers that be will take the matter into their own 
hands and compel us to accept some bureaucratically 
planned scheme. 

The Bolshevik regime mentioned by “8S. P. C.” 
inaugurated a four-year plan to meet conditions 
pertaining to a country which was not producing 
certain necessary goods, and for which there was an 
outstanding demand, and whilst mass production is 
a sine qua non for certain classes of goods, it is not of 
necessity an economic procedure in other activities. 

The planning that many of us are visualising 
pertains more to the reorganisation of the social and 
economic structure of mankind, so that the greatest 
amount of wealth can be produced at the least 
economic cost commensurate, under present con- 
ditions, with a reasonable margin of profit to the 
entrepreneur, security and satisfactory wages to all 
employees, and power to compete in those markets 
to which British speciality products can be profitably 
exported. 

As the main force of gain and profit is fundamental 
to our nature, it cannot be hoped that such an ideal 
can be attained in the next two or three generations, 
and it is therefore up to all branches of industry to 
plan in such a manner, accepting legal compulsion in 
some details, as to conform as nearly as possible to 
these ideals. 

Whilst I agree with ‘‘S. P. C.” that the basic rule 
of the survival of the fittest cannot lightly be dis- 
missed, yet in some aspects of social endeavour it is 
being overcome, and personally I am convinced that 
it is not beyond the wit of man to devise ways and 
means of bringing industry nearer to this ideal. 

8. T. Borson. 


Farnham, Surrey, December 3rd. 





TOWN’S GAS FUEL FOR PETROL MOTORS 


Str,—I would thank Mr. Chamberlain for his 
reply to my letter, and if I read his answer correctly 
he attributes the high gas content which he found 
necessary to obtain maximum power to the lower 
compression of the unaltered petrol motor, but 
between the compression usual for petrol and the 
average compression for a gas engine using town’s 
gas fuel there is only about 50 lb. per square inch 
between extremes, and it has been ‘shown that it is 
necessary to raise compression of the normal gas 
engine to three times or over its usual figure to 
increase efficiency from 28 to 37 per cent., so that a 
rise of 50 Ib. per square inch could hardly be expected 
to reduce the gas content by 100 per cent., which, 





if Mr. Chamberlain’s figures are accepted, would 
be the case. 

Again, take an ordinary glass gas bottle, fill it 
with a 4 to 1 air/gas mixture, and fill another with 
an 8 to 1 mixture, and ignite contents of each; the 
resulting ‘“‘ pop” will be convincingly more lively 
in the case of the lighter mixture and here there is 
no question of compression above atmospheric. 

I have not read Dr. Pye’s work, which, I anticipate, 
is highly theoretical, and therefore over my head. 
My experience is purely practical, and it is mostly 
on that account that I ventured to raise the question, 
for it is one of some interest to a car owner, for 
example, called upon to decide upon the storage 
capacity necessary to run him a given mileage, or, 
since the power output of a car engine on the road 
is so variable, a better example is perhaps offered - 
by the owner of a petrol pumping set wishing to 
change over to town’s gas and to ascertain the 
consumption of such fuel in advance, for acceptance 
of the 4 to 1 ratio means just twice the cost of fuel 
burnt on the 8 to 1 mixture of a normal gas engine, 
and I cannot think this is possible in practice, however 
it may work out in theory, 

With regard to the other point in which your 
correspondent, Mr. G. K. King expressed some 
interest, if I may suggest an answer to my own 
question it is just possible that the high compression 
ratio, now found practicable without pre-ignition, may 
be due to cleaner castings of the breech end avoiding 
minute roughnesses or projections which formerly 
resulted in “hot spots”; also, undoubtedly, the 
thin steel liners and more efficient cooling throughout 
have a bearing. 

These improvements have, however, been available 
for a long time now, and it may well be that these 
high compression pressures have been open to gas 
engine designers for many years; but until recent 
investigators ‘‘ took the bull by the horns ” and made 
a test we did not know it. If this should be so it 
just shows how progress may be retarded by the 
“* groove ” imposed by authoritative dicta. 

I owe Mr. King a debt for his kind correction of 
the phonetic spelling of my pseudonym for which 
I naturally blame my typewriter! The dictionary 
supports him ! INQUIRER. 

December 8th. 








TECHNICAL REPORTS 


General Principles of War-time Building: War-time 
Building Bulletin No. 10, D.S.I.R. H.M. Stationery 
Office. Price 1s.—The design and erection of a war-time 
building present a number of problems which do not arise 
in times of peace. Since a building erected in war time is 
presumably important in the war effort, the following 
factors override almost every other consideration :— 

(a) Concealment from the Air.—It is not sufficient to 
design a building and its approaches and subsequently 
to apply a scheme of camouflage by paint or other 
means. Concealment should enter into every phase of 
the project—choice of site, lay-out, size of buildings and 
method of construction. 

(b) The Minimising of Damage Due to Aerial Bombard- 
ment.—For many types of structure even slight adapta- 
tions of design will protect them with some certainty 
against extensive damage by direct hits or near misses. 
Other types are by their nature liable to damage and 
should be avoided. The protection from fire of buildings 
where inflammable materials are handled or stored has 
to be reconsidered, since fires started by aerial bombard- 
ment are a great danger. 

(c) Economy in the Use of Materials.—The large 
demands on the building industry in war time make it 
essential that all major structural materials should be 
used with the utmost economy. Again, this approach 
to economy starts at the design stage. The plan and 
lay-out of buildings, particularly the length of clear 

in larger buildings, affects the saving of material 
considerably. The designer should choose the type 
of construction which makes the most important saving 
of material while providing a building that satisfies 
requirements. Certain types which have obvious 
advantages in time of peace make too heavy demands on 
vital materials in war time. 

The Bulletin is intended to assist the designer in the 
preliminary stages of a war-time building project. Notes 
on concealment and the minimising of damage through air 
attack were contributed by Technical Branches of the 
Ministry of Home Security. Some suggestions on how to 
start saving timber are given in a section written by the 
Forest Products Laboratory of the Department 
of Scientific and Industrial Research. Information about 
economy in the use of the other materials was obtained 
while preparing earlier Bulletins in this series. Slight 
modifications are made to the factory type designs in 
structural steel work (Bulletins Nos. 1 and 4) to include 
recent recommendations made by the Research and 
Experiment Branch, Ministry of Home Security, based 
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on the experience of recent air 8 














Iraty’s Copper ProBLEM.—It is estimated that at the 
very best Italian production of primary copper cannot 
exceed 6000 metric tons per annum, as against a normal 
consumption of 100,000 tons. Italian authorities con- 
tinue to be seriously concerned with the copper problem, 
in spite of extreme economies in non-essential directions. 
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A Canadian High-Pressure Topping Unit 


——}> —— 


[he largest power in Canada supplied 
entirely by steam plants lies within the indus- 
trial region adjacent to Sydney, Nova Scotia. 
This system comprises a 22,000-volt loop trans- 
mission line about 50 miles long, into which are 
tied four steam stations with an aggregate capacity 
of 50,000 kVA. The largest power generating 
station on the system is at the steel plant of the 
Dominion Steel and Coal Corporation, Lid., at 
Sydney, with 23,000-kVA capacity. Recently an 
important addition was made to the power plant 
in the company’s blast-furnace department. This 
consists of a high-pressure turbo-generator unit 
superimposed on to existing power generating and 
blast-furnace equipment, and a two-unit installa- 
tion of combined blast-furnace gas and coal-fired 
high-pressure boilers. The existing equipment is 
operated at a steam pressure of 150 lb. gauge, 
and a total temperature of 500 deg. Fah., and the 
new addition at a pressure of 475 1b. gauge and 
725 deg. Fah. total temperature. 

The original installation of blast-furnaces at this 
plant was made in the year 1900, the boiler equip- 
ment consisting of thirty-six B. & W. boilers of 
285 H.P. each, and operating at 150 lb. gauge, 
saturated steam, using blast-furnace gas as fuel 
and coal hand fired as required. The power plant 





When it became necessary to make extensions 
to the power generating equipment in the power 
house and to replace the original boiler plant, the 
blowing engine building offered itself as an already 
pete ap house for the installation of the 
boilers. Room for an additional turbo-generating 
unit was available also in the adjacent power plant 
building. Consequently, new equipment could be 
installed for the cost of the equipment only. Con- 
ditions therefore appeared very much in favour of 
the installation of units known as “ super- 
imposing” or “topping,” which offered the 
economy of higher pressure and higher tempera- 
ture steam, and yet at the same time made full 
use of the existing lower pressure equipment. A 
study of power, steam, and heat balances showed 
that the installation of one 9500 kVA back-pressure 
turbo-generator, taking steam at 450 1b. gauge 
and 725 deg. Fah. temperature and exhausting 
into the existing lower pressure system at 150 |b. 
gauge, together with two boilers of 186,000 lb. per 
hour capacity, generating steam at 475 lb. gauge 
and 750 deg. Fah., would satisfy all the conditions 
to the best advantage, and offer the best return for 
the least investment. 

The original No. 1 bofler plant of thirty-six 
285 H.P. boilers would be dispensed with, and for 








No trouble from slagging in the tubes has been 
encountered, the between the tubes 
being kept clear with an air lance which, it is said, 
has proved superior to steam soot blowers for this 
service. 

Blast-furnace operation essentially provides a 
periodic interval when the supply of gas is cur- 
tailed and other factors may contribute to varia- 
tion in the flow of gas to the boilers. This deficiency 
therefore must be made up from an outside fuel 
source, and in this case slack coal is used, burned 
in pulverised form. The coal burners are placed 
alternately with the gas burners on the front of the 
boilers—three gas burners and two coal burners. 

The control arrangement for these items has 
been worked out very well. The steam pressure 
is the master controller varying the fuel supply, 
primarily the furnace gas and the coal as auxiliary, 
and the air supply as provided by the forced and 
induced draught fans. The introduction of 
powdered fuel, when the supply of furnace gas 
becomes insufficient to maintain the steam pres- 
sure, is in the first instance switched on by hand 
starting of the pulverised fuel equipment, after 
which the control becomes automatic. Each 
boiler is equipped with two-unit pulverisers, and 
the full output of the boilers can be obtained either 
with gas or coal singly or in combination. 

The feed-water treatment at the plant had to 
receive special consideration, because about 30 per 
cent. raw water has to be introduced to the boiier 
feed supply. Water from the steel plant service 
mains is used for this purpose. It is river water 








LOOKING Up TO 10-INCH STEAM LINE FROM SEPARATOR 


equipment first erected to utilise some of the waste 
heat available generated as steam from the furnace 
gas in these boilers was erected about the year 
1905, and consisted of three horizontal cross- 
compound engine driven D.C. generators of 500 kW 
each, and later two vertical cross-compound engine- 
driven A.C. generators of similar capacity. The 
blast-furnace blowing equipment installed con- 
sisted of five vertical cross-compound Allis engines, 
of 2500 H.P. each, with 100in. diameter blowing 
cylinders, housed in a large brick building, 200ft. 
long, 44ft. wide, and 64ft. high from the operating 
floor level to the bottom of the roof truss. The 
pumping equipment was housed in a lean-to on 
the main building, 30ft. wide, running the full 
length of the building. 

Extensions and improvements to the plant in 
the year 1910 saw the addition of two blast-furnaces 
and the installation of two mixed-pressure steam 
turbine-driven blowers, with a second boiler plant, 
consisting of eight 500 H.P. boilers, equipped with 
superheaters and fired by blast-furnace gas. In 
the year 1918 the erection was begun of the 
present No. 3 power plant, with one 5000 kW and 
two 3000-kW turbo-alternators, and, in addition, 
a third steam turbo-blower for the furnace plant 
was installed, all operating at a pressure of 150 Ib. 
gauge. A study made by the company’s engineer- 
ing department under the supervision of Mr. W. S. 
Wilson, the chief engineer, showed that a very 
large increase in the amount of steam generated 
from the blast-furnace gas could be made if a 
modern high-pressure boiler and turbo-generator 
plant were installed. The old boilers were in low 
settings and operated at an overall boiler and 
furnace efficiency of about 55 per cent., compared 
with 85 per cent. for a modern unit. The large 
number of boilers in the two plants made operating 
costs high. In addition, the old boilers had reached 
their last stage of usefulness. 





the time being, with two blast-furnaces operating 
on a daily pig iron output of 900 tons, the new 
boilers would meet all steam demands, No. 2 boiler 
house containing the eight 500 H.P. boilers being 
used as a standby. The new boilers are of the 
Stirling type, and have fully cooled hopper bottom 
furnaces. They were designed as far as possible 
to fit into the old blowing engine house, and the 
space has been fully utilised. For instance, the 
tops of the boiler side walls are within 3in. of the 
bottom of the roof trusses. The feed-water treat- 
ing equipment, offices, &c., have been housed in 
the lean-to adjoining this building. 

The addition of the 9500-kVA back-pressure 
unit to the power house has reduced the steam 
consumption per kilowatt-hour generated from 
about 16 lb. to about 101b. per kWh. The instal- 
lation of the boilers has raised the boiler operating 
efficiency from the previous figure of around 50 per 
cent. to an average approaching 85 per cent. The 
combination of these circumstances has reduced 
the overall plant consumption of 33,000 B.Th.U. 
per kWh with the old arrangement to 13,500 
B.Th.U. per kWh with the new; that is to say, 
the heat consumption per unit of power has been 
more than halved, or the power obtained has been 
doubled with the same fuel consumption. What 
has actually happened, as a result of the blast- 
furnace section of the load remaining as before, 
is that the power obtained from the same con- 
sumption of fuel in the boilers shows an increase 
of 150 per cent, namely, from 4,500,000 kWh to 
11,000,000 kWh per month. 

One point of interest in the plant is the dual 
arrangement of firing the boilers. Blast-furnace 
gas is the main fuel, being provided as surplus to 
that needed for the furnace requirements them- 
selves. Another point which is of great interest 
is that raw uncleaned blast-furnace gas is used 
containing about 3-5 grains of dust per cubic foot. 


14-INCH SEAMLESS STEEL OFFSET 
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of good general characteristics, scale forming, and 
somewhat corrosive. The balance of the feed water 
is condensate, having corrosive tendencies from 
dissolved oxygen content. 

All steam from the two boilers primarily passes 
through the 9500-kVA back-pressure turbine. A 
by-pass arrangement for high-pressure (475 lb.) 
steam to pass direct to the lower-pressure (150 Ib.) 
line through a reducing valve is provided for 
emergency use, and for general make-up purposes 
under certain conditions of load. The steam is 
lowered in temperature at these times by a de- 
superheater, with the water supply automatically 
controlled by the temperature in the lower-pressure 
line. 

The steam piping presented some interesting 
problems from a design as well as a factory point 
of view, involving probably the largest bend ever 
made in Canada. This bend, shown in an accom- 
panying illustration, is of the offset “U” type, 
9ft. and 16ft. radii, of 14in. grade “ B” seamless 
steel pipe, 0-593in. thick. It was made with only 
one joint, the overall dimensions being 67ft. face 
to face and 37ft. 9in. centre to centre, the weight 
being approximately 4 tons. Transportation of 
this bend presented some difficulties on account of 
its being too large to be shipped by rail. It was 
necessary to handle it during midnight hours, when 
traffic was at a minimum, through the streets of 
Montreal to the wharf, where it was loaded on the 
deck of the Dominion Steel and Coal Company’s 
steamer, and shipped direct to Sydney. 

The 12in. leads from the boilers provide a very 
flexible lay-out, utilising double “S” bends at 
8ft. radius and 37ft. 9in. centre to centre. These 
bends were also of grade “ B ’’ seamless steel pipe, 
and the lower ends were’ offset to swing around 
building columns and enter the main header at 
an angle of 45 deg. On the main steam line all 
flanged joints were reduced to a minimum and 
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sections shipped in the maximum length which 
could be handled in order to eliminate the neces- 
sity of field welding. To facilitate this work, 
40ft. lengths of pipe were used on the main header, 
and the large bend was made with only three shop 
welds. The feed piping, &c., presented no unusual 
features, and in the long runs of both the main and 
auxiliary feed piping, standard double offset expan- 
sion ““U”’ bends were used to take up expansion. 

Practically all the equipment was made in 
Canada, with the exception of the turbo-generator, 
which was made in Switzerland. The boilers and 
accessories were supplied by Babcock-Wilcox and 
Goldie-McCulloch Company, of Galt, and the 
turbine by the Swiss Electric Company, of Mont- 
real. All high-pressure steam and water piping 
was supplied, fabricated complete, by Crane, Ltd., 
of Montreal, 








Reinforced Concrete Air Raid 
Shelter 


We have received from Andamite, Ltd., of 52, 
Ebury Street, London, 8.W.1, particulars of the 
reinforced concrete air raid shelter illustrated by the 
accompanying engravings. The shelter is known as 
the “‘ Raidsafe,’’ and is made up in sectional units, 
one end section having a concrete door cast in a steel 
frame fitted in it. The opposite end is generally left 
as a blank end, but if a large number of sections are 
used, then it is sometimes practical to have a door at 
each end. Spy holes are fitted which are specially 
designed to reduce the possibility of splinters entering 
the shelter, and to provide adequate ventilation. The 
end sections have an approximate weight of 2 tons 
and the central sections have an approximate weight 
of 1} tons. The whole shelter is 1ft. thick in concrete, 
and would, the makers claim, withstand a débris load 
of at least 1000 Ib. per section foot, which more than 
covers débris load requirements under Home Office 
regulations. From the makers’ experience with the 
ordinary 14in. brickwork for withstanding the effects 
of bombs bursting near, they believe that this shelter 
would give protection from a bomb of some 500 lb. 
in weight bursting within a distance of 30ft. A work- 
ing drawing and photographs are reproduced, and it 
will be noted that the majority of the reinforced rods 
are of jin. steel. The joints between the units are of 
such a design that they are virtually waterproof, 
though no concrete is used for these joints, so that the 
shelter can be easily dismantled. Delivery is generally 
carried out by placing the completed shelter on a low- 
loading lorry from which it is slid off in rollers in the 
ordinary position. 








A New Use for Osira Black Glass 
Lamps 


In the manufacture of tools and gauges, and for 
bedding in bearings, a very important process is 
the final finishing, which is usually accomplished by 
scraping. To detect high spots it has been a common 
practice to coat the master surface with jeweller’s 
rouge (raddle) or Prussian blue, the uneven places 
being revealed by particles adhering after the work 
had been rubbed on to the plate. This method is 
not particularly satisfactory, because not only may 
irregularities in coating the master plate with 
Prussian blue give rise to spurious high spots, but 
they are also very difficult to discern in normal 
light. It has recently been discovered by Mr. H. G. 
Griffith, of Aberdeen University, that the process 
can be accomplished with increased accuracy and 
speed and without strain to the eyes if the Prussian 
blue is replaced by a mixture of powdered anthracene 
in medicinal paraffin oil, and the work inspected 
under the rays of an Osira black glass lamp. In 
these circumstances the high spots fluoresce brilliantly 
enough to be clearly visible in a normally lighted 
room, and as the merest trace of anthracene is quite 
sufficient, this system provides increased sensitivity 
to detection. After the high spots have been scraped 
down, the remaining fluorescent material can be 
cleaned off with a rag moistened with benzene in 
preparation for a second test. The only apparatus 
required for this procedure, which, the General 
Electric Company, Ltd., informs us, has been found 
materially to speed up the production of jigs, is a 
standard 80-watt or 125-watt Osira black glass 
lamp and choke with a simple concentrating reflector, 
together with a few pennyworth of anthracene, 
which can readily be obtained from any manufactur- 
ing chemist or laboratory supplier. The method will 
be found to be equally applicable to steel, white 
metal, or brass work. 








A New Evement ?—Dr. W. Minder, of Berne -Uni- 
versity, is reported to have isolated element ‘‘ 85,” which 
he has named “ Helvetium.” He has found that “‘ Helve- 
tium ” is produced in small quantity by the disintegra- 
tion of radio-active actinium. 
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COMPLETED SECTION AND SHUTTERING 
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. Water-tight joint. 

. Spy hole. 

orizontal high-tensile steel reinforcing rods. 
. Vertical high-tensile steel reinforcing rods. 
12in. concrete shell. 











PLAN THRO’ OBSERVATION 
WINDOW. 


Swain Sc. 
6. lin. diameter high-tensile steel Seping rods. 


7. Concrete door with welded steel frame .and 


fittings. 
8. Timber seating supported by steel bearers, 


9. 3in, concrete floor, 


ARRANGEMENT OF SHELTER 
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mi ac ren on Wheels 


Tue mobile concrete ‘ “pill. box ”’ illustrated here- 
with was invented by Mr. C. B. Mathews, managing 
director of Concrete, Ltd., who, with Mr. J. G. 
Ambrose, invented the standard pill-box used by the 
British Army in France, and was put in charge of two 
factories there for the manufacture of his pill-boxes 
on mass production lines. Knowing that steel was 
short and the need urgent, Mr. Mathews set to work 
immediately after the evacuation at Dunkirk to 
evolve a concrete pill-box which could be taken from 
place to place, manufactured quickly without special 
plant, and provide satisfactory protection to the 
troops. As a start he bought twenty-four old lorry 














MOBILE PILL - Box 


chassis, and as soon as he had got something which 
seemed satisfactory, took it to the local military 
command for criticism. Criticism was forthcoming, 
but soon a working model was produced which met 
Army requirements. The Northern Command ordered 
a first instalment. The other Commands followed 
suit, and now every Command, we are informed, is 
equipped with concrete pill-boxes on wheels to supple- 
ment its normal armoured vehicles. 

The concrete pill-box weighs several tons, and a way 
has been found of bolfing it securely to the chassis. 
It is made of concrete slabs, of a given thickness, with 
the usual loopholes. Bren guns and armour-piercing 
bullets have been tried against it, and it stands up 
well to both. It carries a crew of six to ten, according 
to requirements, and travels at normal lorry speed. 








Paraffin Washing Equipment 


For many years it has been customary to use 
paraffin oil to clean machine parts in engineering 
workshops, but generally speaking this process has 
been very messy because of the improvised nature of 
the cleaning plant, while the disposal of the dirty 
paraffin oil has always been a great problem. The 
De Laval paraffin washing (“‘ Parawash ’’) equipment, 
illustrated herewith, has been developed especially 

















“ PARAWASH"’ EQUIPMENT 


for the aircraft and other engineering industries for 
the cleaning of parts after manufacture or stripping 
and before passing to the stores or for assembly. 
The parts to be cleaned are placed on a perforated 
plate and washing is effected by means of a pistol 
spray gun with a trigger-operated valve. The paraffin 
oil drains through the perforated plate ,into the 


hand compartment of the paraffin supply tank. In 
this compartment some degree of settling is effected 
and the paraffin flows over a weir into the right-hand 
compartment of the tank. A De Laval centrifugal 
clarifier is coupled up to this tank and the paraffin 
is continuously pumped to the clarifier, purified and 
returned to the tank. This clean paraffin is taken 
directly from the tank through a high-pressure 
centrifugal pump to the spray gun. A relief valve is 
incorporated on the discharge side of the pressure 
pump so that in the event of the spray gun being 
shut off no excess pressure will be built up. The 
paraffin from this by-pass or relief circuit is returned 
to the right-hand compartment of the tank. The out- 
standing feature of the unit is that the paraffin is con- 
tinuously cleaned by means of the De Laval centri- 
fuge, whereby impurities are never allowed to accumu- 
late in the paraffin. It will be readily appreciated 
that a paraffin spray system which does not incor- 
porate an efficient form of paraffin purification cannot 
be satisfactory, since, although the paraffin may be 
clean when first put to use, it gradually becomes con- 
taminated to such an extent that as much dirt may 
be put back on the part by the paraffin being used as 
was present before washing was commenced. The 
‘“‘ Parawash ” equipment is made by the Alfa-Laval 
Company, Ltd., of Brentford, Middlesex. 
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TELEGRAPHS AND TELEPHONES 


Wuat is a “ telegraph ” and what is a “‘ telephone,” 
and what is the distinction between them? These 
questions could no doubt be readily answered to-day 
by any school-boy, but in 1880 they were the subject 
of prolonged legal debate in which eminent scientists 
took part on both sides. The case arose in this 
manner: In September, 1879, the Edison Telephone 
Company established a telephone exchange in London 
and connected with it a number of private stations— 
one of which was in the offices of The Times—for the 
purpose of affording intercommunication between 
such stations. Almost before the company had got 
seriously to work, the Postmaster-General intervened 
to restrain its activities. _He relied upon the Tele- 
graph Act of 1863, which defined a “ telegraph ” as 
“‘ a, wire or wires used for the purpose of telegraphic 
communication with any casing, coating, tube, or 
pipe enclosing the same, and any apparatus connected 
therewith.” By the Telegraph Act of 1868 the 
Postmaster-General was authorised to purchase the 
undertakings of the telegraph companies which had 
been set up. The Telegraph Act of 1869 conferred 
on the Postmaster-General the same exclusive 
privilege of transmitting public telegraph messages 
in the United Kingdom as he enjoyed in connection 
with the conveying of letters. This Act of 1869 
extended the definition of a “‘ telegraph ” given in the 
1863 Act to mean “‘ any apparatus for transmitting 
messages or other communications by means of 
electric signals.” Armed with these formidable 
powers, the Postmaster-General descended on the 
Edison Company, claiming that it was infringing his 
rights, and demanding that it should apply for a 
licence from him before continuing to conduct its 
business on the terms which it had announced. The 
company replied that it was advised that the exclu- 
sive privilege of transmitting telegrams did not extend 
to the use of telephones in the manner proposed by 
the company. The dispute was taken to the High 
Court of Justice. On the Crown’s side were arrayed 
Mr. (Sir William) Preece, Mr. C. F. Varley, Sir C. T. 
Bright, Mr. Latimer Clark, Professor Hughes, Sir 
G. B. Airey, Mr. C. W. Siemens, and other well-known 
scientists. On the defendant’s side the array was no 
less impressive; Sir William Thomson, Professor 
Stokes, Professor Tyndall, Dr. Gladstone, Professor 
G. C. Foster, Dr. Fleming, Baron de Reuter, Lord 
Rayleigh, Dr. Hopkinson, and others came forth to 
the company’s support. One of the defendant’s 
main points was, in Sir William Thomson’s words, 
that “at the time of the passing of the Telegraph 
Act of 1869 the telephone, both as an instrument and 
as @ principle, was a thing utterly unknown, both in 
practice and in the scientific world.”” The Crown, 
however, produced a quotation from du Moncel’s 
book on electricity published in 1857 to disprove this 
statement, and made reference to an invention for 
producing musical sounds made by Reis in 1860. 
In any event, the Court decided that the question of 
the novelty of the telephone in 1869 was not relevant. 
The issue was ultimately narrowed down to a discus- 
sion whether the exchange system established by the 
company could or could not be regarded as coming 
within a clause of the Act of 1869, by which there was 
exempted from its provisions any “telegraph ” 
established for private communication between two 
points, as, for example, between two offices of an 
individual company. After lengthy argument, judg- 
ment was given in favour of the Crown. A telephone 
was a telegraph within the meaning of the Acts, and 
the establishment of an exchange whereby one sub- 
scriber could secure connection to another placed the 
company operating the exchange outside the exempt- 
ing clause relating to the maintenance of a private 





bottom hopper, and through a strainer into the left- 


line. 





Lubrication and Wear* 
By D. CLAYTON, B.Se.+ 


Definition.—*‘ Wear of a part is its undesired 
gradual change in dimensions in service under 
frictional pressure.” This definition by Gillett 
(1937), omitting only his specific reference to metal 
parts, is suitable. It differs from earlier definitions 
in that it includes deformation as well as removal 
of material, a point of importance where soft bearing 
metals, for instance, are concerned. Loss by corrosion 
is not considered as wear, though it may sometimes 
play an important part in increasing wear. 

Wear and Friction.—Wear occurs through contacts, 
and it thus belongs essentially to the “ boundary ” 
section of lubrication. Protection of surfaces being 
afforded by molecular films of lubricant, both friction 
and wear are less in the presence of such films than 
without them. The polar and longer molecules 
which are more effective in reducing friction have 
naturally been considered to afford better protect‘on 
against wear, and the term “ oiliness” has come 
to be widely used in connection with wear reduction 
as well as friction reduction, the two features not 
being distinguished in this use. The definition 
of oiliness refers, however, to friction only. More- 
over, Neely (1937) has shown for the particular case 
of addition agents for oils that they may affect the 
friction and wear by different amounts and some- 
times in opposite directions. Although the lubricants 
used were rather unusual, the paper nevertheless 
assisted in drawing attention to the possible differ- 
ences between friction reduction and wear reduction. 
It may be noted that we have no specific term for 
the wear-reducing qualities of a lubricant. 

It is. probable that wear and friction have vaguely 
been thought to be proportional to each other. 
Undoubtedly in the general case increase of wear 
is associated with increase of friction; it has been 
shown by Saito (1937), however, that in particular 
circumstances even under dry conditions they are 
not proportional, and the following considerations 
show that they cannot be strictly so for conditions 
of lubrication. Under fluid film conditions, with 
no contact, the wear is nil for a definite, though 
small, value of friction. When boundary conditions 
become operative, the friction rises to a much higher 
value, but the wear remains nil so long as the 
boundary films afford complete protection for the 
underlying metals. Then there is a certain amount 
of indirect evidence that wear of a mild kind can 
oceur to an appreciable extent without the friction 
varying greatly from its boundary value. When 
more severe cohesion occurs, with tearing of the 
surfaces, both friction and wear increase to high 
values, but the relative values are not known. 

Fluid Film Conditions.—There is a qualifying 
condition to the statement that the wear under fluid 
film conditions is nil. This condition is cleanliness 
of the oil, and its importance can scarcely be over- 
emphasised. Indeed, it might be argued that the 
bulk of wear in ordinary mechanisms is due to 
particles carried in the oil. 

Bearings, both journal and thrust, are commonly 
found to be scored, even though they have run 
under conditions appropriate to a relatively thick 
film. Air-borne dust is recognised as an important 
cause of wear on motor-car cylinders, and of hot 
boxes on the railways. Many examples could be 
quoted. Attention might, however, be directed 
particularly to the importance of the fine particles, 
too small to be seen, and not large enough to cause 
obvious scoring, but nevertheless causing continuous 
fine wear when films are thin. The limit of thickness 
of films for hydro-dynamic behaviour is not known 
but it is probably less than 0-0000lin. beyond the 
size of visible particles. The filtration of particles 
even ten times as large as this is a serious problem, 
though filter elements of the fabric and related 
types are to some extent effective because the fine 
particles cling to the second-order fine fibres. 

In general, the cleaning arrangements for the oil 
are already one of the limiting factors to progress 
in utilising fluid films, and the above considerations 
suggest that it will continue to be so in the future 
when thin films are deliberately utilised, unless 
some effective development occurs. 

Running In.—The complex of processes comprised 
in running in is one of the most vital phases of wear 
under conditions of lubrication. It represents 
primarily the adjustment of the surface shapes, 
both on micro and macro-seales, to correspond with 
each other, usually so as to establish fluid film con- 
ditions. If the fluid film is not normally thick 
enough to separate the surfaces beyond the height 
of the highest points, there will be rubbing. Owing 
to the concentration of load on the high points and 
the consequent danger of severe cohesion, there is 
no question as to the gain from smoothing surfaces 
before putting them into rubbing contact. Smooth- 
ness is not always the only feature involved, how- 
ever. There are departures from true geometrical 
shape of each component. Running in then becomes 
@ process of wearing away*of material over appre- 
ciable areas, until the surfaces correspond sufficiently 
to form a continuous film for all running conditions. 


. * Reprinted from the Journal of the Institution of Mechanical 





Engineers. 
{ Engineering Department, National Physica! Laboratory. 
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The problem is so to choose the materials and running 
conditions that this wear occurs as a mild process, 
the rate decreasing asymptotically, and not by 
severe cohesion, resulting in the tearing out of large 
particles from the surfaces, and thus spoiling them. 
If the wear takes place at a decreasing rate, the fluid 
film will automatically be established at the appro- 
priate stage, for as the material is removed the local 
contact pressures will become less and the heat 
generation less ; the hot oil will then be replaced by 
oil of higher viscosity and thus better load-carrying 
ability, leading to a thicker film and thus complete 
separation of the surfaces. 

The running in of the automobile engine cylinder 
and piston rings has received most publicity in 
recent times. Here the problem is aggravated by 
the freedom of the rings to rotate, in that the running- 
in process is mainly confined to the roughness and 
surface condition aspects, the precise adjustment 
of shapes to correspond not being possible. Pegging 
of the rings, which leads to a marked improvement 
in oil consumption with badly distorted cylinders, 
would appear at first sight to be advantageous ; 
in the normal engine, however, the improvement 
might not be so great because the lack of precise 
shape-mating would tend to be maintained by distor- 
tion from temperature changes, except in continuous 
steady running. It is in the internal combustion 
engine field (both motor-car and aero-engine) that 
the deliberate attack on the running-in problem 
has been prominent. An early device still used is 
the provision of a taper face for the rings, about 
0-0005in. over about three-quarters of the width 
of the face, so that rubbing is confined to one edge 
initially ; relatively rapid wear thus occurs, giving 
quick bedding and gas sealing, the other part of the 
surface coming into action during subsequent mild 
wear. To prevent scuffing and thus guide the wearing 
process along correct lines, a number of treatments 
have been adopted. Tinning of aluminium pistons 
has been carried out, and successful experiments 
with lead-coated pistons are reported; tin has 
also been applied to the rings, and other metals 
have been used which are claimed to facilitate the 
development of the Beilby layer. Other ring treat- 
ments are the oxidation of the surface, producing a 
thin layer resistant to cohesion with the cylinder 
wall; the removal of ferrite, said to be the material 
which causes scuffing ; the etching process affecting 
a depth of 0-000lin. or so; chemical treatment, 
providing a thin layer of sulphide or phosphate 
on the surface. Addition agents have been provided 
for the oils. Further reference is made to several 
of these processes later. 

The Mechanism of Wear.—The detailed procedure 
by which wear occurs is very imperfectly known. 
It was formerly thought that wear occurred because 
prominences on the two surfaces rubbed each other 
away. Whilst this probably holds to some extent 
with very rough surfaces, and while the deformation 
of a soft surface by roughnesses on a hard one con- 
tributes to wear, normal wear is now generally 
considered to be due basically to molecular cohesion. 
Tomlinson has suggested (1929) that as atoms on 
one surface recede after coming through the field 
of each other’s attraction to within that of repulsion, 
there is occasional detachment of an atom ; further, 
that, being at this stage in an active condition, the 
atom oxidises. The resulting iron oxide is evident 
in most cases of frettage corrosion, because the 
contacting bodies are nominally at rest with respect 
to each other and the débris accumulates in one 
place. It is apparent that the same action will 
occur with most cases of sliding, the detached atoms 
passing into the body of the lubricant. It is evident, 
however, that when wear becomes more severe par- 
ticles of larger size than atoms are commonly 
detached, the strength of the cohesion of the surface 
contact then exceeding the strength of attachment 
of the particle to its parent body, probably weakened 
by fatigue as mentioned below. The range of particle 
size is relatively large, being associated with the 
various stages of wear from the fine kind, in which 
molecules or aggregates of them are removed and 
the surface remains smooth, through scoring, and 
on to scuffing, in which particles of crystal size or 
larger are removed through local seizure and the 
surface presents a torn appearance. Beyond this 
last stage softening or melting and welding of the 
metals occurs. Many factors influence the wear 
and govern the type that occurs, the properties of 
the metal, the condition of the surfaces, the lubricant, 
and the running conditions. Some of them will be 
considered briefly. 

Surface roughness leads to concentration of load 
on the high points and increased tendency to seizure 
there. Thus it is found that in tests with extreme 
pressure lubricant testing machines a higher load 
is carried when the test pieces are smoother. Results 
obtained by J. H. Evans (1939), however, show that 
beyond the first smoothing from the rough-ground 
condition the improvement is slight for further 
refinement. It may be that the yield of the material 
then swamps residual fine irregularities. A matt 
rather than a mirror finish seems to find favour for 
cylinder bores, the latter being said to result in easier 
local tearing ; if justified this leads to the interesting 
question whether it is due to high cohesional forces, 
such as occur in wringing together block gauges, 
as a result of more intimate contact or of greater 





area in contact, or to the lubricant being wiped off 
such a surface too completely, in spite of the small 
size of oil molecules compared with the irregularities 
of even mirror-smooth surfaces. Systematic investi- 
gation of the effect of roughness on wear is obviously 
needed to see whether there is an optimum smooth- 
ness for particular operating conditions. 

The external variables—speed, load, &c.—have 
@ marked influence on the behaviour; the author 
(1939) has found the wear to go through almost its 
whole range of types as the load is varied in tests 
with an extreme pressure lubricant. An intermediate 
factor is the temperature at the contacts as a con- 
sequence of the running conditions. This has been 
shown by Bowden and Ridler (1936) to reach high 
values when the speed is high, a result confirmed by 
Matthew (1938), and by Blok (1937) for gear teeth ; 
Teetor (1938) has also drawn similar conclusions 
from changes in the cast iron of piston rings. 
Undoubtedly this temperature has immense import- 
ance under the conditions of severe duty in con- 
nection with cohesion between the surfaces, the 
breakdown of the crystalline structure to amorphous 
layers, and on the behaviour of the lubricant. 

Matthew (1938) has been led by examination 
of wear débris to consideration of surface fatigue 
as an important factor leading to breakdown of the 
crystalline structure. Suggestions of a similar 
kind have been made by Tomlinson, Thorpe, and 
Gough (1939) to explain the later stages of frettage 
corrosion, in which deeper damage and ultimate 
failure of machine elements occurs. Relevant to 
this phenomenon is the influence of surface stress 
from machining processes on rate of wear noted by 
Sawin (1937). The structure of the material would 
be expected to be significant, and several investiga- 


tions have pointed to wear being more nearly related | Y' 


with structure than with other properties of the 
material, such as hardness. Teetor’ (1938) has 
suggested for piston rings that the structure is an 
indication of the ease with which particles can be 
detached, governing their size and physical charac- 
teristics ; if the particles are large and hard they 
will cause further damage, whereas if they are small 
and friable, they will work down to a size smaller 
than the surface irregularities, and so escape easily 
in the lubricant. : 

Plastic yield on a small seale as well as on the 
larger scale needed to accommodate lack of align- 
ment, &c., is important in flattening a surface to 
facilitate the formation of local fluid films, and in 
some cases to initiate a complete film. It is often 
difficult to distinguish between this behaviour 
and the influence of cohesional properties. The 
author (1940) has found this with bronze and steel 
at high pressure, and it applies to many cases where 
practice has demonstrated the advantages of certain 
pairs of metals. It has been suggested that the 
efficacy of tin coating of pistons as an antidote 
for scuffing lies in the gradual transfer of the tin 
to the piston ring faces. It is probable that in this 
case, and possibly also in the use of copper and 
tin coatings for wire drawing, the soft metal fills 
in the roughnesses with the same results as plastic 
flow. On the other hand, a third metal has been 
found to have a striking influence on the wear of a 
pair of metals together. For example, Teetor (1938) 
has found this for cast iron and steel rubbing on 
cast iron, and Saito (1937) has noted it in dry wear 
tests. It is thus possible that something of the same 
kind may occur in the above cases. It may also 
occur with a duplex structure as in a bearing metal, 
one phase acting advantageously with another. 
Investigation of the pairing of metals is obviously 
needed. One factor of importance is the ability 
of one metal to take up particles of the other. A 
soft metal taking up particles from a hard one may 
become a lap for it, increasing the wear greatly. 
When particles of the soft one adhere to the hard one, 
the former in effect rubs against itself and rapid 
failure results. The difference of behaviour to be 
expected for bronze and steel has been shown by 
the author (1940), and a similar effect has been men- 
tioned by Bowden, Leben, and Tabor (1939). 

As far as the oil is concerned, it is general experience 
that its presence alters the scale of wear enormously. 
This is generally due to the formation of fluid films, 
and the question of the influence of the oil on rubbing 
contacts remains. The largest and most oily mole- 
cules in lubricants are small (10~7in.) compared with 
the roughness of even smooth surfaces; the first 
boundary layer is thus very insignificant in thickness 
for protection against high load concentration and 
the high temperatures reached in rubbing. It is 
not surprising, therefore, that in the tests made by 
Bowden and his colleagues (1936 and 1939) essentially 
the same phenomena occurred in the presence of 
oil as without, but to a less degree. Again, lubricants 
did not prevent the frettage corrosion investigated 
by Tomlinson, Thorpe, and Gough (1939), but did 
defer it. In other examples of frettage corrosion 
the development of rust has been found to be pre- 
vented by lubricant, though this may be due to a 
difference in the time element. It is suggested that 
it is in this reduction and deferment that the signifi- 
cance lies for practical mechanisms, this covering the 
vast majority of cases, It can be illustrated by a 
case in which the type of motion is such that there 
cannot be any bulk wedge action to form a fluid film, 
viz., pivot and jewel bearings; Scott (1937) has 





found that the life and wear changed to quite a 
different order; in spite of the high pressure, and 
the onset of rust was also greatly deferred by the 
use of a lubricant. Further, in most mechanisms, 
the points in contact are constantly ¢ ing, so 
that the conditions are eased still further. When 
the operating conditions are severe, as in heavily 
loaded gearing, so that scuffing is the point at issue, 
normal wear being of little import, the scale of quality 
of ordinary lubricants is greatly contracted; but 
in a testing machine for this condition, significant 
differences have still been found for ordinary lubri- 
cants, showing a molecular control over the change 
of type of wear. 

Before leaving kinds of wear, mention should be 
made of the wear on a macro-scale known as pitting 
or galling in which particles of relatively large 
size, flakes of metal, are detached from the surfaces. 
This is considered to be due to the stress from con- 
centration of load on high points of the surface, or 
similar effects from a particle trapped between the 
contacting surfaces; with repetition of the stress 
failure occurs by fatigue and the particle is detached. 
Once a crack has been started it is probable that 
hydro-dynamie pressures in the oil film play an 
effective part in extending the crack and in ultimately 
ousting the flake. This was by Way 
(1935) to explain pitting of rollers in an Amsler type 
machine with lubricant in contrast with the behaviour 
with no lubricant. Similar results have also been 
obtained by Ros and Eichinger (1937) for wet discs. 
The same hydro-dynamic action is likely to be 
found in internal combustion engine bearings, 
assisting in the extension of fatigue cracks and 
loosening of flakes of bearing metal. 

Addition Agents for Oils.—It was found a few 
ears ago that when the power to be transmitted by 
vehicle back-axle gearing was increased, and the 
hypoid gear was introduced to allow a low level 
for the propeller shaft, the mineral oils were not good 
enough to prevent scuffing of the gear teeth; this 
was due to the high tooth loads and, as is now realised, 
the high temperatures resulting from high sliding 
speeds. Fatty oils did not provide a solution, 
and chemical substances were added to the oils. 
Many substances have been used, but sulphur, 
chlorine, and phosphorus have been most prominent 
in the addition agents. Many difficulties have had 
to be overcome in producing satisfactory commercial 
lubricants, but a range of such lubricants can now 
be obtained which meets varied requirements from 
mild to severe conditions. These lubricants act 
by means of chemical attack at the temperatures 
reached at the contacts, the activity increasing with 
elevation of temperature, or decomposition to active 
constituents taking place in the immediate vicinity 
of the contact; a layer of iron sulphide, chloride, 
&c., is considered to be formed, in which relative 
sliding can occur without the underlying metal 
cohering or seizing locally. It is of interest to mention 
that, whereas extreme pressure lubricants have no 
outstanding oiliness at ordinary temperatures, van 
der Minne (1937) has found the kinetic friction with 
one such lubricant to fall above 150 deg. Cent., 
whereas with fatty oil it rose. 

Quite apart from the solution of the immediate 
problem, this development has important conse- 
quences of a wider kind. Extreme pressure lubricants 
are finding many applications in industry in general, 
where similar or allied problems exist. Again, it 
was found in the early use of these lubricants for 
back-axle gears that, provided the scuffing was not 
a chronic trouble, it was sufficient merely to run in 
the gears with the special lubricant, no difficulty 
being encountered on subsequently using a plain 
mineral oil. The appearance of the impressions on 
laboratory test pieces confirms this action. The 
chemical action not only avoids immediate scuffing 
due to high point contacts, but probably accelerates 
their removal, the smooth surface thus obtained 
being able to take subsequent loads without difficulty. 
This action holds promise of considerable application 
in industry generally. 

Though there would at first sight appear to be 
little similarity between the conditions in extreme 
pressure lubricant testing machines and those in 
engine cylinder operation, yet some of the milder 
addition agents giving good results in the testing 
machines were added in small proportion to engine 
oils with considerable success. The explanation, 
particularly for the running-in period, is probably 
that although the radial pressure of the rings is 
relatively small, there is concentration of load at 
high poimts, and the requisite condition for the 
chemical activity is provided locally. It is not unlikely 
that this argument could be fairly widely applied. 
These agents for motor-car oils have become 
commonly known as “oiliness” additives, and 
it is largely this use which has led to the broader, 
but irregular, use of the term “ oiliness ”’ as already 
mentioned. 

An alternative to adding an extreme pressure or 
milder agent to the oil, in which case there may be 
risk of other troubles, is to pretreat the surface which 
requires protecting against scuffing during running 
in. Some of the treatments for piston ring surfaces 
are of this character, and the experiments by Baxter, 
Snow, and Pierce (1939) with pretreated test pieces 
for extreme pressure lubricant testing machines 
are encouraging for general applicability. The 
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advantages are that the agent is applied at the seat 
of action; the quantity involved is small (probably 
affecting only 0-000lin. or so of the surface), and 
awkward consequences in the way of sludge formation 
or corrosion are not likely to arise, and the choice 
of agent can be made on the basis of effectiveness, 
and is not governed by other considerations such as 
smell, stability over a long period, &c. 








British Standards Institution 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, 8S.W.1, The price of each specification is 2s. 3d. post 
free, unless otherwise stated. 





RECORDING AMMETERS, VOLTMETERS, WATT- 
METERS, POWER FACTOR METERS AND 
FREQUENCY METERS 

No. 90. Progress made in the industry since the 1929 

edition of this specification has made it desirable to bring 
it up to date. The new edition includes a graphic volt- 
meter having a maximum error of 1 per cent., being com- 
parable with that of a first-grade indicating instrument. 
A graphic frequency meter with a maximum permissible 
error of one-tenth of a cycle per second is also covered, 
such precision being required now that the mean supply 
frequency is so closely controlled against time. Several 
types of new instrument are included for the first time ; 
for example, rectifier-operated graphic ammeters and 
voltmeters and iron-cored electrodynamic graphic watt- 
meters. Requirements covering the use of synchronous 
motors for driving and timing the charts have also been 
laid down. 


MACHINE-CUT GEARS: (A) HELICAL AND 
STRAIGHT SPUR 


B.S. 436. A revision of B.S. 436, Machine-cut Gears : 
(A) Helical and Straight Spur, has recently been issued, 
as it was found that as a result of experi obtained since 
the previous issue in 1932 certain modifications were 
desirable. The following are the principal features of the 
revision :—(1) A new class ‘“‘D” has been introduced for 
large internal gears ; (2) the correction system has been 
radically altered, and the tolerances modified; (3) 
strength factors and running time factors have been com- 
bined into one chart for wear and strength, in order to 
save time in making calculations; (4) the method of 
dealing with overloads and intermittent ratings has been 
brought into line with B.S. 721, for Worm Gearing ; 
(5) an additional section has been added, giving the limit- 
ing working temperature ; (6) the basic stresses for various 
materiels have been amended and charts have been added 
to enable the basic stress to be determined, approximately 
for any material from the Brinell hardness number and the 
tensile strength. Price 7s. 6d., 7s. 10d. post free. 





OXY-ACETYLENE WELDING IN MILD STEEL 


B.S. 693. This revision of an earlier specification was 
mainly undertaken in order to bring the ified require- 
ments info line with the recently issued code of the London 
County Council, in connection with the conditions for the 
granting of permission to use oxy-acetylene welding con- 
struction in London. At the same time the question of tests 
on welds has been reconsidered, and provision is now made 
for more simple tests to be carried out which are con- 
sidered to be sufficient to ensure sound welding. The 
requirements of this standard do not apply to structures 
comprising tubular members, but a draft to cover these is 
now in course of preparation by the Institution, and it is 
hoped that it will be issued shortly. 





RUBBER MATS FOR ELECTRICAL PURPOSES 


B.S. 921. This specification has been issued in order to 
meet the demand for a standard specification for these 
mats, but it is not intended to imply that rubber mats 
should afford the sole means of protection when working 
on electrical circuits. Wherever possible, further precau- 
tions should be taken against the risk of shock and short 
cireuit. In this connection attention has been drawn to 
the fact that, in places in which the Home Office Elec- 
tricity Regulations apply, it may be illegal in certain cases 
for work to be done on live conductors or apparatus at 
pressures in excess of medium pressure, i.¢., 650 volts ; as, 
for instance, in Home Office Electricity Regulation 18 (d), 
which implies that work may be carried out only on 
sections which have been made dead and suitably screened 
from adjacent live conductors. The specification covers 
the scope, construction, thickness, and weight and the 
workmanship and finish. Electrical, mechanical, and 
ageing tests have also been included. 





IMPULSE VOLTAGE TESTING 


No. 923—1940. The question of impulse voltage testing 
has become of considerable importance in recent years, 
and a specification dealing with definitions and general 
principles was issued in 1938 by the International Electro- 
technical Commission. This specification has now been 
issued by the B.S.I. as a British standard. The object of 
impulse voltage testing is to determine the effect of voltage 
surges of short duration on electrical installations and on 
their individual parts, the surges being such as are caused 
especially by lightning discharges. The terminology used 
in impulse voltage testing is somewhat peculiar and unless 
the meaning of such expressions as the time to half value 
of the wave tail is clearly defined, confusion and bewilder- 
ment will ensue. Three whole pages of this new British 
standard are therefore devoted to a section on definitions. 
The remainder of the document deals with the general 
principles of the generation of impulse voltages, the 
measurement of wave shapes and the. measurement of 
impulse voltages. The standard wave shape for testing 
purposes is also prescribed. 








Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


The American Iron and Steel Industry 
The American iron and steel industry is going 
through a period of great activity. In addition to British 
requirements, the American rearmament programme is 
inning to absorb e tonnages. The United States 
is also doing a substantial export trade in iron and steel 
materials. ¢ output of pig iron has increased, and in the 
Birmingham district seventeen out of eighteen furnaces 
are in operation and the remaining one is undergoing 
repairs. The blast-furnace in the Youngstown district, 
which has been rebuilt and enlarged, is expected to come 
into operation some time in December. A new blast- 
furnace is to be built at Birmingham, Alabama, next 
year by the Tennessee Coal, Iron and Railroad Company, 
a subsidiary of the United States Steel Corporation. The 
Steel Corporation has twenty-one out of twenty-eight 


furnaces in operation at Pittsburg. An order from South | yards 


Africa for 15,000 tons of pig iron has been divided between 
a number of important producers. Quotations f.o.b. 
furnaces, Eastern lvania, are for No. 2 foundry, 
24 dollars ; bessemer, 25 dollars ; and basic, 23-50 dollars, 
and these prices are to remain unaltered for the remainder 
of 1940. The scrap market is steady and prices unchanged. 
There has been little export business in scrap for the past 
few weeks. The uction of steel averages 96-1 per cent. 
of ingot capacity for the whole trade. In the Chicago district 
the industry is working at 99 per cent., in Detroit 96 per 
cent., and in Buffalo 95-5 per cent. capacity. In Pittsburg, 
where a number of open-hearth furnaces are under repair, 
operations are proceeding at 95 per cent. and in Cleveland 
at 90 per cent. The heavy finished steel mills are working 
nearly at capacity and in Birmingham a rail mill which 
has orders for 85,000 tons of rails in hand is to 
work at capacity for the first quarter of 1941. The nev 
hot rolled mill of the Bethlehem Steel Co ticu at 
Buffalo has been started on the production of shell steel 
bars. The mill has a productive capacity of 15,000 tons 
per month and it is intended to run it on three eight-hour 
shifts for an indefinite period. Operations are improving 
at the tin-plate mills, which are now working at 45 per 
cent. to 47 per cent. of capacity, whilst the sheet mills are 
working at 80 per cent. 


The Pig Iron Market 

Somewhat quieter conditions have developed in 
the pig iron market, but this is not an indication that less 
pig iron is being used or that the demand has slackened. 
It is due to so many consumers having covered their require- 
ments to the end of January and in some cases beyond. 
Probably the quantities of pig iron passing into con- 
sumption are heavier now than at the beginning of the 
year, and it is certain that large undelivered tonnages 
will be carried over into the first distribution period of 
1941. Producers are working at as near to capacity as 
their supplies of raw material will permit, and as deliveries 
of these have been both regular and adequate to the needs 
of the position, production has been on a heavy scale. 
The trade now seems to be assured of good supplies of 
coke and scrap in the future, and the iron ore situation is 
regarded as satisfactory. On the North-East Coast the 
output of foundry iron has been reduced, as the makers 
are concentrating upon the production of basic iron for 
the steel works, and special qualities of foundry iron. 
Ordinary foundry grades are being brought into the 
district in considerable tonnages from the Midlands. The 
quotation for No. 3 Cleveland is 128s. d/d Teesside and 
130s. d/d North-East Coast, there being a loyalty rebate 
of 5s. per ton. Export business in foundry iron has been 
practically negligible, and the quotation is nominal at 
£6 f.o.b. for No. 3. the Midlands a large proportion of 
the output of foundry iron is going to the engineering 
foundries, but the demand is chiefly for low phosphorus 
grades. The greater activity at the light castings works, 
however, has led to an increased call for high phosphoric 
qualities. There is a heavy demand for foundry pig 
iron in Lancashire, and consumers, including machine 
toolmakers and textile machinists, are taking up good 
tonnages. The jobbing engineers in Lancashire are also 
actively employed. In Seotland the demand for foundry 
iron is somewhat irregular, but the number of furnaces in 
blast is maintained. There is a steady and heavy demand 
for hematite from all the consuming districts, and the 
furnaces producing this class of iron are working at full 
pressure. 


The Midlands and South Wales 


The iron and steel plants in the Midlands are 
working to capacity, and are assured of full order books 
for a long time. The demand has varied somewhat over 
the past week or two, and is not now so pressing for heavy 
joists and sections, although it has increased for plates of 
practically all thicknesses. In general, there is a tendency 
for the volume of business in steel to slacken, but this is 
a seasonal movement, and is due to the fact that so many 
consumers have placed orders covering their require- 
ments for the next month or two. The constructional 
engineers, however, do not seem to be so busy as they were, 
and many of them have finished important jobs which 
have not yet been replaced by fresh contracts. The ship- 
yards are absorbing large quantities of plates, which are 
also in demand from the tank makers and boilermakers. 
Most of the works have well-filled order books, and it is 
not easy to find one able to give near delivery. The 
position of the sheet makers is difficult, since they are 
experiencing continual pressure from consumers anxious 
to obtain deliveries, whilst the whole of their productive 
resources is being pressed to the limit. Outputs are heavy, 
but are quickly taken up, and so much of the production is 
required by Government Departments that little is left 
for ordinary commercial users. The re-rolling industry is 
busily employed, and the whole of the production of small 
bars under 3in. and sections is passing immediately into 
consumption. The output of iron and steel in South 
Wales has expanded of late, and, as in other districts, the 
greater proportion of it is going to firms engaged upon 








Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


war work. Large tonnages of plates are going to the ship- 
building and ship-repairmg yards, and the constructional 
engineers, although not so busy as they were, are taking 
big quantities. 


The North-East Coast and Yorkshire 


Although the demand continues strong, there is 
less pressure to place new orders than for some time. 
Many consumers have not yet received their allocations 
for the next period under the distribution scheme. It is 
expected that a substantial tonnage of undelivered orders 
will be carried forward into the first period of 1941, and 
there is little doubt that the New Year will be a time of 
active business in iron and steel. The most notable 
feature of the market is the strong demand for plates 
which are required in large tonnages both by the ship- 
and the constructional engineers. There is a steady 
call for light bars and sections, and makers’ books are in a 
somewhat congested state. Some disappointment, how- 
ever, has been expressed that the tonnage which has been 
made available for export is not larger since inquiry is on 
a good scale, but can only be partially met. Merchants 
with overseas connections complain of the delays in obtain- 
ing licences and in particular of the slowness with which 
some of the steel makers reply to inquiries. All the heavy 
steel works are operating at capacity, and have sufficient 
orders in hand to keep them fully occupied until after the 
end of the year. The re-rolling works are also fully 
supplied with orders and lately have made some impression 
upon the arrears of deliveries which accumulated a few 
weeks ago when they were somewhat short of semis. The 
position in this respect is now quite comfortable and 
supplies of these and other raw materials seem assured. 
Busy conditions continue to rule in the Yorkshire steel 
trade. Heavy outputs of basic steel are reported and the 

duction of acid carbon steel is at a high leveJ. In the 

heffield district some of the works have concentrated 

production largely upon alloy steels, which are in strong 
demand for munition purposes. 


Copper and Tin 

Whilst the copper situation in this country 
continues satisfactory, the enormous demand for war 
purposes is throwing a certain amount of strain upon the 
Control, and licences except for essential purposes are 
less easily obtainable than they were a few months ago. 
No doubt the Control is wise in carefully scrutinising 
applications for licences, and it is obviously desirable, 
whilst maintaining a free flow of copper to the armament 
and munition makers, also, to keep a certain surplus in 
hand for unexpected calls. So far as can be seen however 
supplies for war purposes are likely to remain ample 
for a long time to come. In the United States the domestic 
price is still held at 12c. d/d. The export quotation is 
officially 10}c.; but higher prices have been paid. The 
situation in the United States is distinctly tight, prin- 
J because of the heavy domestic demand, a proportion 
of which arises from the American rearmament programme. 
It is expected that the domestic sales for December will 
amount to a large total. There is no doubt that the 
United States could get as much copper as they are likely 
to require, since there is more being produced in the 
world than can be easily disposed of, and if the American 
Government needs the metal it will have no difficulty 
in obtaining large supplies from South America.... The 
tin market has been dull for the past week and there have 
been practically no price movements. The outlook in 
this market is rather against any important change in 
quotations, and for this reason there is little in the situation 
to encourage buyers. The United States remains the 
keynote of the position and buying from that country 
has been on a small scale. Consumers there appear to be 
well stocked. In.Great Britain the arrivals have been 
on a@ liberal scale, and the contango has widened to 
about £3 for tlree months. For the time being the 
issue of export licences has been suspended, and this 
has helped to give the market a quiet appearance. Holders 
of tin, in the absence of any facilities for insurance, 
prefer to lend their metal rather than run risks of damage. 


Lead and Spelter 

There has been no change in the lead position 

in Great Britain. Large tonnages are ing into con- 
sumption, and there is no slackening in the demand from 
the war industries. Supplies appear to be arriving with 
ity and the position as regards stocks is understood 

to be healthy. In the United States the quotation stands 
at 5.50c. New York. The reduction to this level was 
apparently due to the importation of some Mexican 
lead, in spite of the import duty. The demand there is 
maintained at a good rate and stocks have sunk to a low 
level. It is possible, however, that fairly good stocks 
may be held by American consumers, as even in the 
United States there is a fear of inflation, and naturally 
users prefer to hold metal in case of unforeseen develop- 
ments. According to figures issued by the American 
Bureau of Metal Statistics the deliveries from that country 
from January to December inclusive totalled 426,382 
tons, compared with 379,768 tons for the corresponding 
period of 1939. Of the former total 53,806 tons are 
credited to consumption by the battery makers, and 
67,567 tons by the cable industry, whilst 25,258 tons are 
given as having been used in the production of ammuni- 
tion.... The spelter situation is inclined to be tight 
in Great Britain, but it is apparently easier here than 
in most parts of the world. The action of the Control 
at the beginning of the war in entering into important 
contracts with the Empire producers was obviously a 
wise move, and the latter are“now making great efforts 
to produce the highest tonnages possible. Firms engaged 
upon war work are obtaining all the metal they need, 
but there does not seem to be much surplus for non- 
essential requirements. The shipments arriving in this 
country are immediately delivered against orders, and it 
is doubtful if consumers hold large stocks. 
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Notes and 


Rail and Road 


Raitways Nn Iraty.—The Italian State Railways 
have completed and brought into operation double 
track between Arona and Domod’ossola, on the Simplon 
line. This line is now fully used for transport of coal 
and other materials from Germany to Italy. A frontier 
railway between Ventimiglia and Mentone has been 
incorporated in the Italian State Railways. 

Tue Hoxp-up or Trucxs.—The Minister of Transport, 
Lieut.-Colonel Moore-Brabazon, has warned those respons- 
ible that the holding up of loaded trucks must stop. Con- 
signees must “remember that a wagon is not sent to 
them as a store, but exists to transport goods, and if it 
is kept as a store it definitely delays the war effort.” 
He threatens to enforce demurrage charges drastically, 
adding, ‘‘ when there is talk about a shortage of coal in 
London, a position in which six trucks are waiting for 
every one that is discharged per day is not good enough.” 

“Wuat’s In 4 Name ?”’—Americans have a genius 
for coining a phrase or a name that catches on. A 
“‘ snubber ”’ is their name for a spring device fitted beneath 
the bogie bolsters of rolling stock, particularly freight 
vehicles, intended for high-speed service. Its function 
is to absorb energy during movement of the bolster 
spring group and thus help to control oscillations and 
parasitic motions. Just as the hydraulic shock absorber 
has proved to be of considerable assistance in promoting 
smooth running on many high-speed diesel trains and 
locomotives, so the snubber has proved effective on fast 
freight stock running up to speeds of 60 m.p.h. 


Currnc a WHISTLE.—Metal welding has bean requi- 
sitioned for many strange jobs, and the story runs that in 
a small town in Vermont there is a crossing, where it is 
customary for engine drivers approaching it to blow their 
whistles long and loud. One whistle had an extremely 
shrill tone when wide open, which annoyed the natives to 
a point where they made a formal complaint to the railway 
company. A welder in the company’s employ cut away 
part of the dome with a flame jet, bent a plate to the new 
radius and made other changes by autogenous welding, 
and the whistle was then found to be satisfactory, being 
loud enough, but not nearly as ear-splitting as before. 


Ram Controt In Curva.—The South Manchuria 
Railway is now in virtual control of the lines in North- 
East China occupied by the Japanese, says the Railway 
Gazette. The system comprises most of the lines inside 
the Great Wall, north of the Yangtze River, and the rail- 
ways in Kiangsu Province south of the Yangtze. The 
system is now divided into two divisions, north and 
central; the two join at Pengpu, on the Tientsin-Pukow 
railway, 175 kiloms. north of Pukow. In all, the system 
has about 7000 route kilometres in regular operation. 
In the northern division are all lines east and north of 
the temporary bridge across the Yellow River on the new 
loop line near Chengchow. This loop gives direct com- 
munication between Sinsian, on the northern section 
of the Peiping—Hankow line, and Kaifeng, on the eastern 
section of the Lung—Hai line, without Chinese interruption 
from the south-west. It avoids Chengchow junction 
and the old Yellow River bridge. 


Air and Water 


Suippinc Losses.—In April, 1917, 545,200 tons of 
British merchant tonnage was sunk by enemy action. 
The total figure for all sinkings, including British, allied, 
and neutral, was 881,000 tons. During the four weeks 
ended November 24th, 1940, British tonnage sunk 
amounted to 268,256 tons, and total British, allied, and 
neutral to 323,157 tons. 


Hettum.—The U.S.A. Bureau of Mines has disclosed 
the fact that the record of the helium plant—maintained 
by the United States Government near Amarillo, Texas— 
has reached 100 million cubic feet of helium. The U.S. 
has the only effective source of supply in existence for 
such purposes, and the figure represents eleven years’ 
production. That is less than 50 per cent. of the potential 
output for an equal period if the plant were run at its 
rated capacity. 

P.L.A. ReETIREMENT.—Mr. F. 8S. Blunt is retiring from 
the post of Secretary to the Port of London Authority 
at the end of the year. Since the outbreak of war he has 
also been Secretary to the London Port Emergency 
Committee. Mr. Blunt entered the service of the Thames 
Conservancy—the predecessor of the Port of London 
Authority—in 1902, and has held a number of posts, 
including Treasurer to the Authority. Mr. F. W. Nunneley 
has been appointed Acting Secretary to the Port of London 
Authority as from January Ist, 1941. 

Wixp PowrEr.—Wind power may soon feed Vermont 
power lines in America. There is a project to use the new 
Smith-Putnam wind turbine with vanes designed rather 
like aeroplane wings. The initial experimental vento- 
electric station has been designed to produce 1000 kW 
and is sited on Grandpa’s Knob, atop a Green Mountain 
ridge near Rutland. This si.e was selected after elaborate 
meteorological investigations as one of a number of 
excellent sites available. It is expected to provide wind 
sufficiently steady for an availability factor greater than 
that for stored water as used in New England or at most 
other hydro-electric sites. 


SALVAGED ArrcraFT.—The quantity of scrap which can 
be salvaged from a crashed aeroplane depends to a great 
extent on the condition in which theaircraft is found; but on 
an average about 50 per cent. is recovered. The aluminium 
used in German aircraft is, like the other metals, of 
reasonably good quality, and it can be mixed with British- 
produced aluminium to form a serviceable new alloy. 
Most of the work is done with oxy-acetylene blow-pipes. 
The steel parts are removed and put aside to be sent to a 
steel works. Certain aluminium parts are then sorted by 
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hand, the residue, comparatively free from steel, brass, 
and copper, is melted in large furnaces, and before re-use 
the alloy is mixed with specified quantities of appropriate 
new metal to be made up into component parts for new 
aircraft. 

Portuaat’s New Tanker.—An all-welded tanker of 
1500 tons gross has récently been launched in the United 
States for Portuguese owners. She was built by the 
Platzer Boat Works, Houston, for the Sacor Company, 
of Lisbon. The vessel, which is the first ocean-going 
tanker to be built in the yard, is 112ft. long, with a beam 
of 35ft., and depth of 16}ft. A second vessel is now to 
be built for the same owners, 


Miscellanea 

MAGNESIUM PRODUCTION IN THE U.S.A.—To meet the 
increasing needs of national defence, the plant of the 
American Magnesium Corporation is being trebled, and all 
departments are expected, before long, to be operating 
three shifts a day. The Corporation’s magnesium powder 
plant at Cleveland will shortly be turning out over tenfold 
the quantity produced in 1939. 

Curtne Porarors.—The war is providing opportunities 
for inventors in America, as well as here at home. An 
engineer of the Georgia Power Company has started a 
campaign to get potato growérs throughout the com- 
pany’s territory to use electric curing houses. By curing 
yams with dry, safe electric heat and keeping them until 
winter and spring the grower is able to get a better price. 


A New O1m.—Grapefruit seed oil is now available in the 
United States in increasing quantities. The first com- 
mercial extraction plant erected last season produced 
about 90,000 Ib. of crude oil. In its sulphonated form the 
oil is used as an assistant in textile dyeing. Recent 
investigations have established that, after treatment with 
caustic soda, the oil is suitable for salad and other edible 


purposes. 

MuniTIONS ON THE GRAND ScaLe.—Despite strong 
opposition, the U.S.A. Defence Commission has agreed to 
approve a contract for an Army-owned ammonium 
nitrate works at Muscle Shoals. The Tennessee Valley 
Authority is to build a 150-ton daily capacity synthetic 
ammonia plant, modernise the old world war nitrate 
works and salvage and expand its nitrogen oxidation 
facilities, at a cost of around 10,000,000 dollars. 

AUSTRALIAN SHALE O1L AND PEetTRoL.—The first petrol 
produced on a commercial scale has been distilled at Glen 
Davis from crude oil from Newnes shale, The first year’s 
operations are expected to produce ten million gallons. 
The deposits are claimed to be among the richest in the 
world, yielding more than 100 gallons of oil to the ton. 
Some 108 retorts will extract nearly 500 tons of shale per 
day, producing 58,000 gallons of crude oil, which will in 
turn be converted into about 35,000 gallons of petrol. 

TimBerR ConTROL.—With the object of stimulating the 
production of home-grown peeled pit props, the Minister 
of Supply has decided to provide for the cost of peeling 
by making some additions to the maximum prices of pit 
props scheduled in the Control of Timber (No. 17) Order, 
1940. Effect will be given to this decision by a new Order, 
the Control of Timber (No. 18) Order, 1940, which will 
come into force on December 2nd, 1940. Copies of the 
Order will be obtainable shortly from H.M. Stationery 
Office. 

Finnish Nicket Orse.—Arrangements are being made 
for the sale to Soviet Russia of the entire output of nickel 
ore from the British-owned mines in the Petsamo region of 
Northern Finland. The mines are expected to i 
regular production early in 1941. Hitherto the ore would 
have been shipped to England for refinement. The British 
and Canadian authorities are understood to acquiesce 
in the idea of the sale of the ore to Russia, provided only 
that they are satisfied that Germany does not benefit and 
that there is no question of the International Nickel Com- 
pany’s (through the Mond Nickel Company) concession 
to the Finnish deposits being in any way invalidated. 


Tue Scrap OrpER.—The Minister of Supply has issued 
the Control of Iron and Steel (No. 14) (Scrap) Order, 
1940, and Direction No. 1 under the Order to take effect 
as from December 9th, 1940. This Order will supersede 
the Control of Iron and Steel (No. 7) (Scrap) Order, 1940 
(S.R. and O., 1940, No. 287), Direction (No. 2) (S.R. and O., 
1940, No. 379); Direction (No. 3) (8S.R. and O., 1940, 
No. 653); Direction (No. 4) (S.R. and O., 1940, No. 
1713); the Control of Iron and Steel (No. 9) (Scrap) 
Order, 1940 (S.R. and O., 1940, No. 1117). The general 
effect of the new Order is to raise maximum prices of 
serap iron and steel in order to meet increased rail charges. 
Part of the advance is to contribute towards additional 
merchant costs, and there has also been an adjustment 
in respect of certain special grades of scrap iron and steel. 


Tar Gas.—For some months, says the Chemical Trade 
Journal, the Severn Valley Gas Corporation at one of its 
smaller works has been experimenting in the manufacture 
of oil gas from tar, and in September it was found possible 
with a consumption of 7-4 gallons of tar to make 1000 
eubic feet of gas with an average calorific value of 
399 B.Th.U., or 1 gallon of tar producing an average of 
0-537 therm of gas. The plant was installed as a standby 
or, more particularly, as a peak load plant to make the 
gas which otherwise would have had to be made by an 
additional vertical retort operated at low output. Even 
better results will be obtained in the future. The plant, 
which was designed and installed by Mr. Leon B. Jones, 
of the Jones Gas Process Company, Ltd. (the British 
counterpart of the Jones Gas Process Corporation of 
America). A by-product is a fine carbon, which is washed 
out of the gas as it leaves the generator. This carbon is at 
present air dried and used as a solid fuel for steam genera- 
tion, but a more useful outlet is likely to follow research. 








Personal and Business 


Mr. A. J. GRANT, managing director of Thomas Firth 
and John Brown, Ltd., has rejoined the board of John 
Brown and Co., Ltd. 

Mr. J. 8. pe V. von Wituicn has been appointed 
Chief Civil Enginéer, South African Railways and 
Harbours at Johannesburg. 

Tue Icrantc Extxectric Company, Ltd.,° announces 
that Mr. R. K. Fleming and Mr. J. H. Enion have been 
appointed to the board of directors. 


Mr. D. B. Hoszason, M.I.E.E., M.I, Mech. E., 
M.A.1.E.E., has been appointed to the board of the 
Brush Electrical Engineering Company, Ltd. 

CamMELL Larmp anv Co., Ltd., Birkenhead, have 
appointed as local directors Mr. F. O. John, Mr. J. 
Hamilton, Mr. 8. Woodward, and Mr. H. R. Humphreys. 


Tae ConsoLIpATED PNEuMATIC Too. Company, Ltp., 
informs us that it is transferring its head office from 
gg Road, London, §.W.6, to Fraserburgh, Aberdeen- 
shire. 

Str James MILNE, general manager of the Great Western 
Railway Company, has been re-elected chairman of the 
General Managers’ Conference of the Railway Clearing 
House. 

CALLENDER’s CABLE AND CONSTRUCTION COMPANY, 
Ltd., informs us that its Bristol office at 52, Victoria 
Street is now closed and the new address of its local sales 
office and stores is 51, Queen Charlotte Street, Bristol. 


Mr. Cepric’ Harotp Sparks, M.A., M.I1.E.E., 
Assoc. M. Inst. C.E., chief engineer, and Mr. Charles 
Kenneth Felix Hague, Assoc. M.I. Mech. E., A.M.LE.E., 
general sales manager of Babcock and Wilcox, Ltd., 
have been appointed to the board of directors of Babcock 
and Wilcox, Ltd., to fill the vacancies caused by the 
deaths of Engineer Vice-Admiral Sir Robert B. Dixon, 
K.C.B., and Mr. C. 8. Davy. 


CHANGE OF Name.—Several companies have been regis- 
tered in the past two years incorporating in their names 
“ Aircraft Components, Ltd.,” a fact that has led to a 
considerable amount of confusion in the minds of customers 
and of the general public. In order to dispel the confusion 
which now undoubtedly exists, the shareholders of Aircraft 
Components, Ltd., Cheltenham, were asked to agree 
to a change in the name of the company. This change 
was accepted, and in future the company will be styled 
Dowty Equipment, Ltd. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
Roald yams Wiis. aire om wr Cangas > eee SO ave 
of the week preceding the meetings. In all cases the TIME 
PLACE at which the meeting is to be held should be clearly stated. 








Institution of Civil Engineers 
Tuesday, Dec. 17th.—Great George Street, Westminster, 8.W.1. 
“The Mohammad Aly Barrages, Egypt,” A. G. Vaughan- 


Lee. 1.30 p.m. 
Institution of Electrical Engineers 
Saturday, Dec. 14th—-N. Mrptanp Srupents: Visit to 


Odeon Cinema, Bradford. 3 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Dec. 17th.—39, Elmbank Crescent, Glasgow. ‘ Ship 
of the Future,” A. C. Hardy. 6.30 p.m. 
Institution of Mechanical Engineers 


To-day, Dec. 13th.—StEaM GrovuP: Storey’s Gate, Westminster, 
8.W.1. “The Physical Aspect of Steam Generation at 
High Pressures and the Problem of Steam Contamination,” 
R. F. Davis. 2 p.m. 


Iron and Steel Institute 


Monday, Dec. 16th.—Cleveland Technical Inst., Corporation 
Road, Middlesbrough. “‘ The Manufacture of Steel by the 
Perrin Process,” B. Yaneske. 6.30 p.m. 


Junior Institution of Engineers 
Saturday, Dec. 14th.—39, Victoria Street, S.W.1. 
address, Viscount Falmouth. 2.30 p.m. 
Keighley Association of Engineers 
To-day, Dec. 13th.—Victoria Hotel, Keighley. Dinner and social 
evening. 7.15 p.m. 
Manchester Association of Engineers 
Saturday, Dec. 14th.—Engineers’ Club, Albert Square, Man- 
chester. ‘Some Experiences in Organising the Design 
and Manufacture of Small Engineering Apparatus,” G. A. 
Cheetham. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 


Tuesday, Dec. 17th.—Literary and_Philoso hical Society, 
Newcastle-upon-Tyns. Parsons Memorial Lecture. ‘‘ The 
Engining of Highly Powered Ships,” Sir 8. J. Pigott. 
6 p.m. 


Presidentia 


Royal Society of Arts 
To-day, Dec. 13th—John Adam Street, Adelphi, W.C.2. 
‘Industrial Development in the Indian Provinces,” 8. Lall. 
1.45 p.m, 


Sheffield Metallurgical Association 
Tuesday, Dec. 17th.—198, West Street, Sheffield. 
Measurement of Liquid Steel Temperatures,” E. W. 
6.30 p.m. 


“ The 
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Institution of Chemical Engineers 
Tuesday, Jan. 14th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Modern Developments in the 
_ Design of Plant for the Concentration of Sulphuric Acid,” 
P. Parrish. 2.30 p.m. 


Institution of Mechanical Engineers 


Friday, Jan. 3rd.—Storey’s Gate, Westminster, 8.W.1. 
Control of Oil Fires,” A. F. Dabell. 2 p.m. 


“The 








